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CHAPTEE    1 
1822—1843 


The  origin  of  even  the  humblest  families  can  be  traced 
back  by  persevering  search  through  the  ancient  parochial 
registers.  Thus  the  nsune  of  Pasteur  is  to  be  found  written 
at  the  beginning  of  the  seventeenth  century  in  the  old  registers 
of  the  Priory  of  Mouthe,  in  the  province  of  Franche  Comt^. 
The  Pasteurs  were  tillers  of  the  soil,  and  originally  formed  a 
Bort  of  tribe  in  the  small  village  of  Beculfoz,  dependent  on  the 
Priory,  but  they  gradually  dispersed  over  the  country. 

The  registers  of  Midges,  near  Nozeroy,  contain  an  entry 
of  the  marriage  of  Denis  Pasteur  and  Jeanne  David,  dated 
February  9,  1682.  This  Denis,  after  whom  the  line  of 
Pasteur's  ancestors  follows  in  an  unbroken  record,  lived  in  the 
village  of  Pl^ni'sette,  where  his  eldest  son  Claude  was  bom  in 
1683.  Denis  afterward  sojourned  for  some  time  in  the  village 
of  Douay,  and  ultimately  forsaking  the  valley  of  Midges  came 
to  Lemuy,  where  he  worked  as  a  miller  for  Claude  Francois 
Count  of  Udressier,  a  noble  descendant  of  a  secretary  of  the 
Emperor  Charles  V. 

Lemuy  is  surrounded  by  wide  plains  affording  pasture  for 
herds  of  oxen.  In  the  distance  the  pine  trees  of  the  forest  of 
Joux  stand  close  together,  like  the  ranks  of  an  immense  army, 
their  dark  masses  deepening  the  azure  of  the  horizon.  It  was 
in  those  widespreading  open  lands  that  Pasteur*s  ancestors  lived. 
Near  the  church,  overshadowed  by  old  beech  and  lime  trees,  a 
tombstone  is  to  be  found  overgrown  with  grass.  Some 
members  of  the  family  lie  under  that  slab  naively  inscribed  : 
*  *  Here  lie ,  each  by  the  side  of  the  others  ..." 

In  1716,  in  the  mill  at  Lemuy,  ruins  of  which  still  exist, 
the  marriage  contract  of  Claude  Pasteur  was  drawn  up  and 
signed  in  the  presence  of  Henry  Girod,  Royal  notary  of  Salins. 
The  fath^  and  mother  declared  themselves  unable  to  write, 
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arrival  from  B^sangon  of  200  grenadiers,  four  squadrons  of 
light  cavalry,  and  a  small  battery  of  artillery  sent  to  reduce  the 
rebels.  The  soua^prifet  of  PoUgny  having  asked  the  rioters 
who  were  their  leaders,  they  answered  with  one  voice,  "  We 
are  all  leaders."  A  few  days  later  the  great,  the  good  news 
was  published  in  all  the  newspapers :  "  Arbois,  Lyons,  and 
Paris  are  pacified."  The  Arboisians  called  their  neighbours 
"  the  Braggarts  of  Salins,"  probably  with  the  ingenious  inten- 
tion of  turning  such  a  well-deserved  accusation  from  them- 
selves. 

Louis  Pasteur,  whose  mind  already  had  a  serious  bent, 
preferred  to  these  recent  anecdotes  such  historical  records  as 
that  of  the  siege  of  Arbois  under  Henry  IV,  when  the  Arbois- 
ians held  out  for  three  whole  days  against  a  besieging  army  of 
26,000  men.  His  childish  imagination,  after  being  worked 
upon  by  these  stories  of  local  patriotism,  eagerly  seized  upon 
ideals  of  a  higher  patriotism,  and  fed  upon  the  glory  of  the 
French  people  as  represented  by  the  conquests  of  the  Empire. 

He  watched  his  parents,  day  by  day  working  under  dire  neces- 
sity and  ennobling  their  weary  task  by  considering  their 
children's  education  almost  as  essential  as  their  daily  bread ; 
and,  as  in  all  things  the  father  and  mother  took  an  interest  in 
noble  motives  and  principles,  their  material  life  was  lightened 
and  illumined  by  their  moral  life. 

One  more  friend,  the  headmaster  of  Arbois  college,  M. 
Bomanet,  exerted  a  decisive  influence  on  Louis  Pasteur's 
career.  This  master,  who  was  constantly  trying  to  elevate 
the  mind  and  heart  of  his  pupils,  inspired  Louis  with  great 
admiration  as  well  as  with  respect  and  gratitude.  Bomanet 
considered  that  whilst  instruction  doubled  a  man's  value,  educa- 
tion, in  the  highest  sense  of  the  word,  increased  it  tenfold. 
He  was  the  first  to  discover  in  Louis  Pasteur  the  hidden  spark 
that  had  not  yet  revealed  itself  by  any  brilliant  success  in  the 
hardworking  schoolboy.  Louis'  mind  worked  so  carefully  that 
be  was  considered  slow ;  he  never  affirmed  anything  of  which 
he  was  not  absolutely  sure;  but  with  all  his  strength  and 
caution  he  also  had  vivid  imaginative  faculties. 

Bomanet,  during  their  strolls  round  the  college  playground, 
took  pleasure  in  awakening  with  an  educator's  interest  the 
leading  qualities  of  this  young  nature — circumspection  and 
enthusiasm.    The  boy,  who  had  been  sitting  over  his  desk 
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been  lost,  but  his  biography  continues  without  a  break,  thanks 
to  the  letters  of  his  father.  "  Tell  us  always  about  your  studies, 
about  your  doings  at  Barbet's.  Do  you  still  attend  M.  Pouillet's 
lectures,  or  do  you  find  that  one  science  hampers  the  other? 
I  should  think  not;  on  the  contrary,  one  should  be  a  help  to 
the  other."  This  observation  should  be  interesting  to  a  student 
of  heredity ;  the  idea  casually  mentioned  by  the  father  was  to 
receive  a  vivid  demonstration  in  the  life-work  of  the  son. 


CHAPTER   II 
1844—1849 

4 

Pasteub  often  spent  his  leisure  moments  in  the  library  of 
the  Ecole  Normale.  Those  who  knew  him  at  that  time  remem- 
ber him  as  grave,  quiet,  almost  shy.  But  under  these  reflec- 
tive characteristics  lay  the  latent  fire  of  enthusiasm.  The 
lives  of  illustrious  men,  of  great  scientists,  of  great  patriots 
inspired  him  with  a  generous  ardour.  To  this  ardour  he  added 
a  great  eagerness  of  mind ;  whether  studying  a  book,  even  a 
commonplace  one — for  he  was  so  conscientious  that  he  did  not 
even  know  what  it  was  to  "  skim  "  through  a  book — or  coniing 
away  from  one  of  J.  B.  Dumas'  lectures,  or  writing  his 
student's  notes  in  his  small  fine  handwriting,  he  was  always 
thirsting  to  learn  more,  to  devote  himself  to  great  researches^ 
There  seemed  to  him  no  better  way  of  spending  a  holiday  than 
to  be  shut  up  all  Sunday  afternoon  at  the  Sorbonne  laboratory 
or  coaxing  a  private  lesson  from  the  celebrated  Barruel,  Dumas' 
curator. 

Chappuis — anxious  to  obey  the  injunctions  of  Pasteur's 
father,  who  in  every  letter  repeated  *'  Do  not  let  him  work 
too  much  I  "  desirous  also  of  enjoying  a  few  hours'  outing  with 
his  friend — used  to  wait  philosophically,  sitting  on  a  laboratory 
stool,  until  the  experiments  were  over.  Conquered  by  this 
patient  attitude  and  reproachful  silence  Pasteur  would  take  off 
his  apron,  saying  half  angrily,  half  gratefully,  "  Well,  let  us  go 
bra  walk."  And,  when  they  were  out  in  the  street,  the  same 
serious  subjects  of  conversation  would  inevitably  crop  up — 
classes,  lectures,  readings,  etc. 

One  day,  in  the  course  of  those  long  talks  in  the  gardens  of 
the  Luxembourg,  Pasteur  carried  Chappuis  with  him  very  far 
iway  from  philosophy.  He  began  to  talk  of  tartaric  acid  and 
»f  paratartaric  acid.  The  former  had  been  known  since  1770, 
hanks  to  the  Swedish  chemist  Scheele,  who  discovered  it  in 


1M4--1849  41 

fixed  in  Pasteur's  memory.  Biot  began  by  fetching  some 
paratartaric  acid.  "  I  have  most  carefully  studied  it/'  ha  said 
to  Pasteur ;  "  it  is  absolutely  neutral  in  the  presenoe  of  polarized 
light."  Some  distrust  was  visible  in  his  gestures  and  audible 
in  his  Yoice.  "I  shall  bring  you  everytiiing  that  is  neces- 
sary/' continued  the  old  man,  fetching  doses  of  soda  and 
ammonia.    He  wanted  the  salt  prepared  before  his  eyes. 

After  pouring  the  liquid  into  a  crystalliceTp  Biot  took  it  into 
a  comer  of  his  room  to  be  quite  sure  that  no  one  would  touch  it. 
"  I  shall  let  you  know  when  you  are  to  come  back/'  he  said  to 
Pasteur  when  taking  leaye  of  him.  Forty-eight  hours  later 
some  crystals  9  very  small  at  first »  began  to  form ;  when  then 
was  a  sufficient  number  of  them,  Pasteur  was  recalled.  Still  in 
Biot's  presence,  Pasteur  withdrew,  one  by  one,  the  finest 
crystals  and  wiped  off  the  mother-liquor  adhering  to  them.  He 
then  pointed  out  to  Biot  the  opposition  of  their  hemihedral 
character,  and  divided  them  into  two  groups — left  and  right. 

"  So  you  affirm/'  said  Biot,  "  that  your  righthand  crystals 
will  deviate  to  the  right  the  plane  of  polariisation,  and  your 
lefthand  ones  will  deviate  it  to  the  left?  " 
"  Yes/' said  Pasteur. 
"  WeU,  let  me  do  the  rest." 

Biot  himself  prepared  the  solutiims,  and  then  sent  again  for 
Pasteur.  Biot  first  placed  in  the  apparatus  the  solution 
should  deviate  to  the  left.  Having  satisfied  himself  that 
deviation  actually  took  place,  he  took  Pasteur's  arm  and  said 
to  him  these  words,  often  deservedly  quoted  :  "  My  dear  boy,  I 
have  loved  Science  so  much  during  my  life,  that  this  touches 
my  very  heart." 

"It  was  indeed  evident,"  said  Pasteur  himself  in  recalling 
this  interview,  "  that  the  strongest  light  had  then  been  thrown 
on  the  cause  of  the  phenomenon  of  rotatory  polarization 
and  hemihedral  crystals;  a  new  class  of  isomeric  substances 
was  discovered;  the  unexpected  and  until  then  unexampled 
constitution  of  the  racemic  or  paratartaric  acid  was  revealed ; 
in  one  word  a  great  and  unforeseen  road  was  opened  to  science." 
Biot  now  constituted  himself  the  q)onsor  in  scientific  matters 
of  his  new  young  friend,  and  undertook  to  report  upon  Pasteur's 
paper  entitled  :  '*  Researches  on  ike  reUiionM  which  may  exist 
between  crystalline  farm^  chevMcd  composition^  and  the 
direction  of  rotatory  power  " — destined  for  the  Acad&nie  des 
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abiolotely  rare  of  his  rabject.  He  wrote  to  CbtippoiB  (Norem- 
ber  ao,  1848) :  "  I  find  flat  preparing  my  leuons  takes  np  s 
grest  deal  of  time.  It  is  only  when  I  hsTe  preparad  a  lesscm 
very  caref  ally  that  I  snooeed  in  making  it  Teiy  cleur  and  capable 
of  oompelling  attention.  If  I  neglect  it  at  all  I  lecture  badly 
and  become  nnintelligible/' 

He  had  both  firrt  and  second  year  pupils ;  these  two  classes 
took  Qp  all  his  time  and  all  bis  strength.  He  liked  the  second 
dass ;  it  was  not  a  Tery  large  one.  "  Tbey  all  work/'  Paateor 
wrote,  "  some  Tery  intelligently."  As  to  the  first  year  class, 
what  could  he  do  with  eighty  pupilsf  The  good  ones  were  kept 
back  by  the  bad.  "  Dcm't  you  think/'  he  wrote,  "  that  it  is  a 
mistdce  not  to  limit  classes  to  fifty  boys  at  the  most?  It  is 
with  great  difficulty  that  I  can  secuie  the  attention  of  all 
towards  the  end  of  the  lesson.  I  haTe  only  found  one  means, 
which  is  to  multiply  experiments  at  the  last  moment." 

Whilst  he  was  eagerly  and  conscientioosly  giving  himself  up 
to  his  new  functions — ^not  without  some  bitterness,  for  he  leally 
was  entitled  to  an  appointment  in  a  Faculty,  and  he  could  not 
purrae  his  favourite  studies— his  masteis  were  agitattng  on  his 
behalf.  Balard  was  clamouring  to  have  him  as  an  assistant  at 
the  Ecole  Normale.  Biot  was  appealing  to  Baron  Thenard. 
This  scientist  was  then  Chairman  of  the  Otand  Council  of  the 
Univerait^.^  He  had  been  a  pupil  of  Vanquehn,  a  friend  of 
Laplace,  and  a  collaborator  of  Gay-LuBSac;  he  had  lectoied 
during  thirty  years  at  the  Sorbonne,  at  the  QDll&ge  de  France, 
and  at  the  Ecole  Polytechnique ;  he  could  truthfully  boast  tint 
he  had  had  40,000  pupils.  He  was,  like  J.  B.  Dumas,  a  born 
professor.  But,  whilst  Dumas  was  always  self  possessed  and 
dignified  in  his  demeanour,  his  very  smile  serious,  Thenard, 
a  native  of  Burgundy,  threw  his  whole  personality  into  his  work, 
a  broad  smile  on  his  beaming  face. 

He  was  now  (1848)  seventy  years  old,  and  the  memory  of  his 

*  Unh^niti.  Hi«  oelsbratod  body  known  at  UniTonit^  de  Paris,  and 
inititntod  hj  Philippo  Angntto  in  1900,  posMMod  great  priyilegaa  from 
iti  esrlieet  timet.  It  bad  the  monopdy  of  teaching  and  a  jnriadtction 
of  Ha  own.  It  took  a  share  in  pnblio  affairs  on  several  oocasions,  and 
had  long  struggles  to  maintain  against  seyeral  religions  orders*  The 
Uniyersit^  was  suppressed  bj  the  Convention,  bat  re-orgaaiaed  by 
Napoleon  I  in  1808.  It  is  now  subdivided  into  sixteen  Acad^mieM 
UmvertitaireMf  each  of  whioh  is  administered  bj  a  Rector.  The  title  of 
Grand  Master  of  the  University  always  accompanies  that  of  Minister  of 
Pnblie  Instruction.    [Trsns.] 
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pride,  tendemesB  and  solicitude.  In  her  devoted  sisterly 
generosity,  she  resigned  herself  to  the  thought  that  her  happy 
dream  must  be  of  short  duration.  The  wedding  was  fixed  for 
May  29. 

"  I  believe/*  wrote  Pasteur  to  Chappuis,  "  that  I  shall  be 

Tery  happy.    Every  quality  I  could  wish  for  in  a  wife  I  find 

in  her.    Ton  will  say,  '  He  is  in  love ! '    Yes,  but  I  do  not 

think  I  exaggerate  at  all,  and  my  sister  Josephine  quite  agrees 

^ih  me." 


ft  9 
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read  a  long  extract  from  it,  and  then  gave  a  viyi  Voce  demon- 
BtratioQ  relative  to  some  crystallographic  details.  This 
demonstration,  which  I  had  been  specially  desired  to  give,  was 
qaite  against  tixe  prevailing  customs  of  the  Academic.  I  gave 
it  with- my  usual  delight  in  that  sort  of  thing,  and  it  was 
followed  with  great  attention.  Fortunately  for  me,  the  most 
influential  members  of  the  Academic  were  present.  M.  Dumas 
sat  almost  facing  me.  I  looked  at  him  several  times,  and  he 
expressed  by  an  approving  nod  of  his  head  that  he  understood 
and  was  much  interested.  He  asked  me  to  his  house  the  next 
day,  and  congratulated  me.  He  said,  amongst  other  things, 
that  I  was  a  proof  that  when  a  Frenchman  took  up  ciystal- 
lography  he  knew  what  he  was  about,  and  also  that  if  I 
persevered,  as  he  felt  sure  I  should,  I  should  become  the 
founder  of  a  school. 

"  M.  Biot,  whose  kindness  to  me  is  beyond  all  expression, 
came  to  me  after  my  lecture  and  said,  '  It  is  as  good  as  it  can 
possibly  be.'  On  October  14  he  will  give  his  report  on  my 
work;  he  declares  I  have  discovered  a  very  California.  Do 
not  suppose  I  have  done  anything  wonderful  this  year.  This 
is  but  a  satisfactory  consequence  of  preceding  work." 

In  his  report  (postponed  until  October  28)  Biot  was  more 
enthusiastic.  He  praised  the  numerous  and  unforeseen  results 
brought  out  by  Pasteur^  within  the  last  two  years.  ''He 
throws  light  upon  everything  he  touches,"  he  said. 

To  be  praised  by  Biot  was  a  rare  favour ;  his  diatribes  were 
better  known.  In  a  secret  committee  of  the  Acad^mie  des 
Sciences  (January,  1851)  the  Acad^mie  had  to  pronounce  on 
the  merits  of  two  candidates  for  a  professorship  at  the  College 
de  France  :  Balard,  a  professor  of  the  Faculty  of  Science,  chief 
lecturer  of  the  Ecole  Normale,  and  Laurent  the  chemist,  who 
in  order  to  live  had  been  compelled  to  accept  a  situation  as 
assayer  at  the  Mint.  Biot,  with  his  halting  step,  arrived  at 
the  Committee  room  and  spoke  thus :  "  The  title  of  Member 
of  the  Institute  is  the  highest  reward  and  the  greatest  honour 
that  a  French  scientist  can  receive,  but  it  does  not  constitute 
a  privilege  of  inactivity  that  need  only  be  claimed  in  order  to 
obtain  everything.  .  .  .  For  several  years,  M.  Balard  has  been 
in  possession  of  two  large  laboratories  where  he  might  have 
executed  any  work  dictated  to  him  by  his  zeal,  whilst  nearly  all 
M.  Laurent's  results  have  been  effected  by  bis  unaided  personal 
efforts  at  the  cost  of  heavy  sacrifices.    If  you  give  the  college 
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of  life.  But  he  did  not  look  upon  it  as  an  impassable  one,  and 
he  waa  careful  to  say,  "It  is  a  distinction  of  fact  and  not  of 
absolute  principle."  As  nature  elaborates  immediate  principles 
of  life  by  means  of  dissymmetrical  forces,  he  wished  that  the 
chemist  should  imitate  nature,  and  that,  breaking  with  methods 
founded  upon  the  exclusive  use  of  symmetrical  forces,  he  should 
bring  dissymmetrical  forces  to  bear  upon  the  production  of  chem- 
ical phenomena.  He  himself,  after  using  powerful  magnets  to 
attempt  to  introduce  a  manifestation  of  dissymmetry  into  the 
form  of  crystals,  had  had  a  strong  clockwork  movement 
constructed,  the  object  of  which  was  to  keep  a  plant  in 
continual  rotatory  motion  first  in  one  direction  then  in  another. 
He  also  proposed  to  try  to  keep  a  plant  alive,  from  its  germina- 
tion under  the  influence  of  solar  rays  reversed  by  means  of  a 
mirror  directed  by  a  heliostat. 

But  Biot  wrote  to  him  :  ' '  I  should  like  to  be  able  to  turn 
you  from  the  attempts  you  wish  to  make  on  the  influence  of 
magnetism  on  vegetation.  M.  de  Senarmont  agrees  with  me. 
To  begin  with ,  you  will  spend  a  great  deal  on  the  purchase  of 
instruments  with  the  use  of  which  you  are  not  familiar,  and  of 
which  the  success  is  very  doubtful.  They  will  take  you  away 
from  the  fruitful  course  of  experimental  researches  which  you 
have  followed  hitherto,  where  there  is  yet  so  much  for  you  to  do, 
and  will  lead  you  from  the  certain  to  the  uncertain." 

"Louis  is  rather  too  preoccupied  with  his  experiments," 
wrote  Mme.  Pasteur  to  her  father-in-law;  "you  know  that 
those  he  is  undertaking  this  year  will  give  us,  if  they  succeed, 
a  Newton  or  a  Galileo." 

But  success  did  not  come.  "  My  studies  are  going  rather 
badly,"  wrote  Pasteur  in  his  turn  (December  30).  "  I  am 
almost  afraid  of  failing  in  all  my  endeavours  this  year,  and 
of  having  no  important  achievement  to  record  by  the  end  of 
next  year.  I  am  still  hoping,  though  I  suppose  it  was  rather 
mad  to  undertake  what  I  have  undertaken." 

Whilst  he  was  thus  struggling,  an  experiment,  which  for 
others  would  have  been  a  mere  chemical  curiosity,  interested 
him  passionately.  Recalling  one  day  how  his  first  researches 
had  led  him  to  the  study  of  ferments  :  "  If  I  place,"  he  said, 
"  one  of  the  salts  of  racemic  acid,  paratartrate  or  racemate  of 
ammonia,  for  instance,  in  the  ordinary  conditions  of  fermenta- 
tion, the  dextro-tartaric  acid  alone  ferments,  the  other  remains 
in  the  liquor.    I  may  say,  in  passing,  that  this  is  the  best  means 
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of  preparing  IsBvo-tartaric  acid.  Why  does  the  deztro-tartaric 
acid  alone  become  putrefied  ?  Because  the  ferments  of  that 
fermentation  feed  more  easily  on  the  right  than  on  the  left 
molecules." 

"  I  have  done  yet  more,"  he  said  much  later,  in  a  last  lecture 
to  the  Chemical  Society  of  Paris ;  "  I  have  kept  alive  some  little 
seeds  of  peniciUium  glaucum — that  mucor  which  is  to  be  foimd 
everywhere — on  the  surface  of  ashes  and  paratartaric  add 
and  I  have  seen  the  Isdvo-tartaric  acid  appear  ..." 

What  seemed  to  him  startling  in  those  two  experiments  was 
to  find  molecular  dissynunetry  appear  as  a  modifying  agent 
on  chemical  affinities  in  a  phenomenon  of  the  physiolo^cal 
order. 

By  an  interesting  coincidence  it  was  at  the  very  moment 
when  his  studies  were  bringing  him  towards  fermentatiiHis 
that  he  was  called  to  a  country  where  the  local  industry  was 
to  be  the  strongest  stimulant  to  his  new  researches. 


CHAPTER  IV 
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In  September,  1854,  he  was  made  Professor  and  Dean  of 
the  new  Faculty  des  Sciences  at  Lille.  ''I  need  not.  Sir,'* 
wrote  the  Minister  of  Public  Instruction,  M.  Fortonl,  in  a 
letter  where  private  feelings  were  mixed  with  official  solemnity, 
' '  recall  to  your  mind  the  importance  which  is  attached  to  the 
success  of  this  new  Faculty  of  Science,  situated  in  a  town  which 
IB  the  richest  centre  of  industrial  activity  in  the  north  of  France. 
By  giving  you  the  direction  of  it,  I  show  the  entire  confidence 
which  I  have  placed  in  you.  I  am  convinced  that  you  will 
fulfil  the  hopes  which  I  have  founded  upon  your  zeal." 

Built  at  the  expense  of  the  town,  the  Faculty  was  sit- 
uated in  the  Eue  des  Fleurs.  In  the  opening  speech 
which  he  pronounced  on  December  7,  1854,  the  young 
Dean  expressed  his  enthusiasm  for  the  Imperial  decree 
of  August  22,  which  brought  two  happy  innovations  into  the 
Faculties  of  Science  :  (1)  The  pupils  might,  for  a  small  annual 
sum,  enter  the  laboratory  and  practise  the  principal  experi- 
ments carried  out  before  them  at  the  classes ;  and  (2)  a  new 
diploma  was  created.  After  two  years  of  practical  and  theoret- 
ical study  the  young  men  who  wished  to  enter  an  industrial 
career  could  obtain  this  special  diploma  and  be  chosen  as  fore- 
men or  overseers.  Pasteur  was  overjoyed  at  being  able  to  do 
useful  work  in  that  country  of  distilleries,  and  to  attract  large 
audiences  to  the  new  Faculty.  "  Where  in  your  families  will 
you  find,"  he  said,  to  excite  indolent  minds — "where  will  you 
find  a  young  man  whose  curiosity  and  interest  will  not  imme- 
diately be  awakened  when  you  put  into  his  hands  a  potato, 
when  with  that  potato  he  may  produce  sugar,  with  that  sugar 
alcohol,  with  that  alcohol  SBther  and  vinegar?  Where  is  he 
that  vnll  not  be  happy  to  tell  his  family  in  the  evening  that  he 
has  just  been  working  out  an  electric  telegraph?  And,  gentle- 
men, be  convinced  of  this,  such  studies  are  seldom  if  ever 
forgotten.    It  is  somewhat  as  if  geography  were  to  be  taught 
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The  year  1859  was  given  up  to  examining  further  facts 
concerning  fermentation.  Whence  came  those  ferments, 
those  microscopic  bodies,  those  transforming  agents,  so  weak  in 
appearance,  so  powerful  in  reality?  Great  problems  were 
working  in  his  mind ;  but  he  was  careful  not  to  propound  them 
hastily,  for  he  was  the  most  timid,  the  most  hesitating  of  men 
until  he  held  proofs  in  his  hands.  "  In  experimental  science," 
he  wrote, ''  it  is  always  a  mistake  not  to  doubt  when  facts  do  not 
compel  you  to  affirm.** 

In  September  he  lost  his  eldest  daughter.  She  died  of 
typhoid  fever  at  Arbois,  where  she  was  staying  with  her  grand- 
father. On  December  30  Pasteur  wrote  to  his  father:  "I 
cannot  keep  my  thoughts  from  my  poor  little  girl,  so  good,  so 
happy  in  her  little  life,  whom  this  fatal  year  now  ending  has 
taken  away  from  us.  She  was  growing  to  be  such  a  com- 
panion to  her  mother  and  to  me,  to  us  all.  .  .  .  But  foi^ve 
me,  dearest  father,  for  recalling  these  sad  memories.  She  is 
happy ;  let  us  think  of  those  who  remain  and  try  as  much  ss 
lies  in  our  power  to  keep  from  them  the  bitterness  of  this  life." 
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BQch  researches »  had  become  an  imperious  necessity;  Biot 
wonid  not  be  convinced.  Bat  Pasteur,  in  spite  of  his  quasi- 
filial  attachment  to  Biot,  could  not  stop  where  he  was;  he 
had  to  go  through  to  the  end. 

You  will  never  find  your  way  out/'  cried  Biot. 
I  shall  try/'  said  Pasteur  modestly. 

Angry  and  anxious »  Biot  wished  Pasteur  to  promise  that 
he  would  relinquish  these  apparently  hopeless  researches. 
J.  B.  DumaSy  to  whom  Pasteur  related  the  more  than  dis- 
couraging remonstrances  of  Biot»  entrenched  himself  behind 
this  cautious  phrase — 

*'  I  would  advise  no  one  to  dwell  too  long  on  such  a  subject." 

Senarmont  alone ,  full  of  confidence  in  the  ingenious  curiosity 
of  the  man  who  could  read  nature  by  dint  of  patience »  said 
that  Pasteur  should  be  allowed  his  own  way. 

It  is  regrettable  that  Biot — whose  passion  for  reading  was 
so  indefatigable  that  he  complained  of  not  finding  enough 
books  in  the  library  at  the  Institute — should  not  have  thought 
of  writing  the  history  of  this  question  of  spontaneous  genera- 
tion. He  could  have  gone  back  to  Aristotle,  quoted  Lucretius, 
Virgil,  Ovid,  Pliny.  Philosophers,  poets,  naturalists,  all  be- 
lieved in  spontaneous  generation.  Time  went  on,  and  it  was 
still  believed  in.  In  the  sixteenth  century.  Van  Helmont— 
who  should  not  be  judged  by  that  one  instance— gave  a  cele- 
brated recipe  to  create  mice  :  any  one  could  work  that  prodigy 
by  putting  some  dirty  linen  in  a  receptacle,  together  with  a 
few  grains  of  wheat  or  a  piece  of  cheese.  Some  time  later  an 
Italian,  Buonanni,  announced  a  fact  no  less  fantastic :  certain 
timberwood,  he  said,  after  rotting  in  the  sea,  produced  worms 
which  engendered  butterflies,  and  those  butterflies  became 
birds. 

Another  Italian,  less  credulous,  a  poet  and  a  physician, 
Francesco  Bedi,  belonging  to  a  learned  society  calling  itself 
The  Academy  of  Experience,  resolved  to  carefully  study  one 
of  those  supposed  phenomena  of  spontaneous  generation.  In 
order  to  demonstrate  that  the  worms  found  in  rotten  meat 
did  not  appear  spontaneously,  he  placed  a  piece  of  gauze  over 
the  meat.  Flies,  attracted  by  the  odour,  deposited  their  eggs 
on  the  gauze.  From  those  eggs  were  hatched  the  worms, 
which  had  until  then  been  supposed  to  begin  life  spontaneously 
in  the  flesh  itself.  This  simple  experiment  marked  some  pro- 
gress.   Later   on  another  Italian,   a   medical    professor   of 
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going  the  gradual  action  of  the  oxygen  in  the  air — the  onl^ 
cause,  as  I  think,  of  its  improvement  with  age — ^it  is  evident^ 
that  tius  process  offers  every  advantage." 

It  seems  as  if  that  «imple  and  practical  means,  i^plicsble 
to  every  quality  of  wine,  now  only  had  to  be  tried.  But  not  lo. 
Every  progress  is  opposed  by  prejudice,  petty  jealousies,  in- 
dolence even.  A  devoted  obstinacy  is  required  in  order  to 
overcome  this  opposition.  Pasteur's  desire  was  that  hii 
country  should  benefit  by  his  discovery.  An  Englishman  hid 
written  to  him :  "  People  are  astonished  in  France  Hiai  the 
sale  of  French  wines  should  not  have  become  «nore  ^extended 
here  since  the  Commercial  Treaties.  The  reason  is  simple 
enough.  At  first  we  eagerly  welcomed  rthose  wines,  but  we 
soon  had  the  sad  experience  that  there  was  too  mnch  kn 
occasioned  by  the  diseases  to  which  they  are  subject." 

Pasteur  was  in  the  midst  of  those  discussions,  experimental 
sittings,  etc.,  when  J.  B.  Dumas  suddenly  asked  of  him  ike 
greatest  of  sacrifices,  that  of  leaving  the  laboratory. 


1866—1870  IJl 

This  idea  was  like  a  searchlight  flashed  into  the  darkness. 
Pasteur  thus  formulated  his  hypothesis:  "Every  moth  con- 
taining corpuscles  must  give  birth  to  diseased  seed.  If  a 
moth  only  has  a  few  corpuscles,  its  eggs  will  provide  worms 
without  any,  or  which  will  only  develop  them  towards  the  end 
of  their  life.  If  the  moth  is  much  infected,  the  disease  will 
show  itself  in  the  earUest  stages  of  the  worm,  either  by 
corpuscles  or  by  other  unhealthy  symptoms.*' 

Pasteur  studied  hundreds  of  moths  under  the  microscope. 
Nearly  all,  two  or  three  couples  excepted,  were  corpuscled,  but 
that  restricted  quantity  was  increased  by  a  precious  gift.  Two 
people,  who  had  heard  Pasteur  ventilate  his  theories,  brought 
him  five  moths  bom  of  a  local  race  of  silkworms  and  nurtured 
in  the  small  neighbouring  town  of  Anduze  in  the  Turkish 
fashion,  i.e.  without  any  of  the  usual  precautions  consisting  in 
keeping  the  worms  in  nurseries  heated  at  an  equal  temperature. 
Everything  having  been  tried,  this  system  had  also  had  its 
turn,  without  any  appreciable  success.  By  a  fortunate  cir- 
cumstance, four  out  of  those  five  moths  were  healthy. 

Pasteur  looked  forward  to  the  study  in  comparisons  that 
the  following  spring  would  bring  when  worms  were  hatched 
both  from  the  healthy  and  the  diseased  seed.  In  the  mean- 
while, only  a  few  of  the  Alaisians,  including  M.  Pag^s,  the 
Mayor,  and  M.  de  Lachadenide,  really  felt  any  confidence  in 
these  results.  Most  of  the  other  silkworm  cultivators  were  dis- 
posed to  criticize  everything,  without  having  the  patience  to 
wait  for  results.  They  expressed  much  regret  that  the  Govern- 
ment should  choose  a  "  mere  chemist  '*  for  those  investigations 
instead  of  some  zoologist  or  silkworm  cultivator.  Pasteur  only 
said,  "  Have  patience." 

He  returned  to  Paris,  where  fresh  sorrow  awaited  him : 
Camille,  his  youngest  child,  only  two  years  old,  was  seriously 
ill.  He  watched  over  her  night  after  night,  spending  his  days 
at  his  task  in  the  laboratory,  and  returning  in  the  evening  to 
the  bedside  of  his  dying  child.  During  that  same  period  he 
was  asked  for  an  article  on. Lavoisier  by  J.  B.  Dumas,  who 
had  been  requested  by  the  Government  to  publish  his  works. 

**  No  one,"  wrote  Dumas  to  Pasteur — **  has  read  Lavoisier 
with  more  attention  than  you  have ;  no  one  can  judge  of  him 
better.  .  .  .  The  chance  which  caused  me  to  be  bom  before 
you  has  placed  me  in  communication  with  surroundings  and 
with  men  in  whom  I  have  found  the  ideas  and  feelings  which 
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to  take  none  but  positive  work  into  account?  Nothing  more, 
nothing  less. 

"Forgive  me;  I  have  much  resented  the  injustice  towards 
you  of  certain  newspapers,  and  I  have  sometimes  asked  myself 
if  there  were  not  some  simple  means  of  showing  up  all  that 
nonsense,  and  of  disproving  those  absurd  and  ill-intentioned 
statements.  If  M.  Bobin  deserves  to  be  of  the  Academic  why 
should  he  not  attain  to  it  through  you  ?   .   .    . 

'*  My  sense  of  gratitude  towards  you  for  those  four  years 
during  which  you  have  done  me  the  honour  of  including  such 
a  man  as  you  are  in  my  audience,  also  a  feeling  of  friendship, 
are  carrying  me  too  far.  I  intended  to  mention  this  to  you  the 
other  day  at  the  Princess's ;  she  had  wished  me  to  do  so,  but 
I  feel  bolder  with  a  pen.    .    .    ." 

The  Princess  in  question  was  Princess  Mathilde.  Her  salon, 
a  rendezvous  of  men  of  letters,  men  of  science  and  artists,  was 
a  sort  of  second  Academy  which  consoled  Thtophile  Gautier 
for  not  belonging  to  the  other.  Sainte  Beuve  prided  himself 
on  being,  so  to  speak,  honorary  secretary  to  this  accomplished 
and  charming  hostess. 

Pasteur  answered  by  return  of  post.  "  Sir  and  illustrious 
colleague,  I  feel  strongly  inclined  towards  M.  Bobin,  who 
would  represent  a  new  scientific  element  at  the  Academy — the 
microscope  applied  to  the  study  of  the  human  organism.  I  do 
not  trouble  about  his  philosophical  school  save  for  the  harm  it 
may  do  to  his  work.  ...  I  confess  frankly,  however,  that 
I  am  not  competent  on  the  question  of  our  philosophical 
schools.  Of  M.  Comte  I  have  only  read  a  few  absurd  passages ; 
of  M.  Littri  I  only  know  the  beautiful  pages  you  were  in- 
spired to  write  by  his  rare  knowledge  and  some  of  his  domestic 
virtues.  My  philosophy  is  of  the  heart  and  not  of  the  mind, 
and  I  give  myself  up,  for  instance,  to  those  feelings  about 
eternity  which  come  naturally  at  the  bedside  of  a  cherished 
child  drawing  its  last  breath.  At  those  supreme  moments, 
there  is  something  in  the  depths  of  our  souls  which  tells  us 
that  the  world  may  be  more  than  a  mere  combination  of 
phenomena  proper  to  a  mechanical  equilibrium  brought  out 
of  the  chaos  of  the  elements  simply  through  the  gradual  action 
of  the  forces  of  matter.  I  admire  them  all ,  our  philosophers  I 
We  have  experiments  to  straighten  and  modify  our  ideas,  and 
we  constantly  find  that  nature  is  other  than  we  had  imagined. 
They,  who  are  always  guessing,  how  can  they  know !    .    .   /* 
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sived  iE^stenr  to  oooie  and  spend  a  week  at  the  Palace  of 

The  very  first  eyening  a  grand  reception  took  place.  The 
dipknaatic  world  was  represented  by  M.  de  Budbeic«  ambas- 
aador  of  Russia,  and  Hie  Prussian  ambassador,  M.  .de  Golte. 
Among  the  guests  were :  Dr.  Ix>nget,  celebrated  for  his 
researches  and  for  his  Treatiie  <m  Physiology,  a  moat  original 
physician,  whose  one  desire  was  to  aivoid  patients  amd  so  have 
more  time  for  pore  science;  Jules  Sandeau,  the  tender  and 
delicate  novelist,  with  his  somewhat  heavy  aspect  of  a  captain 
in  the  Garde  NationaJe ;  Paul  Baudry«  Ihe  i^ainter,  then  in  the 
flower  of  his  youth  and  radiant  sncoess;  Paul  Dubois,  the 
coiDScientious  artist  of  the  Chanteur  Florentin  exhibited  that 
very  year;  the  architect,  VdoUet  le  Due,  an  habitni  of  the 
palace.  The  Emperar  drew  Pasteur  aside  towards  the  fire- 
place, and  the  scientist  soon  found  himself  instructing  his 
Sovereign,  talking  about  ferments  and  molecohr  dissjvn- 
metry. 

Pasteur  was  congratulated  by  the  courtiers  on  the  favour  diown 
by  this  immediate  confidential  talk,  and  the  Empress  sent  him 
word  tibat  she  wished  him  to  talk  with  her  also.  Pasteur 
remembered  ihis  coaversation,  an  animnted  one,  a  little  discon- 
nected, chiefly  about  animalculsB,  infusories  and  fermeau. 
When  (he  guests  returned  to  the  immense  corridor  into  which 
the  rooms  opened,  each  with  the  name  of  the  guests  on  the 
door,  Pasteur  wrote  to  Paris  for  his  microscope  and  for  some 
samples  of  diseased  wines. 

The  next  morning  a  stag  hunt  was  organised ;  riders  in  hand- 
some costumes,  open  carriages  drawn  by  six  horses  and  con- 
taining guests,  entered  the  forest ;  a  stag  was  soon  brought  to 
bay  by  the  hounds.  In  ihe  evening,  after  dinner,  there  was 
a  tordilight  processicm  in  the  great  courtyard.  Amid  a  burst 
of  trumpets,  the  footmen  in  state  livery,  standing  in  a  circle, 
held  aloft  the  flaming  torches.  In  the  centre,  a  huntsman 
held  part  of  the  carcase  of  the  stag  and  waved  it  to  and  fro 
befoee  the  greedy  eyes  of  the  hounds,  who,  eager  to  hurl 
themselves  upon  it,  and  now  restrained  by  a  wwd,  then  let 
loose,  and  again  called  back  all  trembling  at  their  dis- 
comfiture, were  at  length  permitted  to  rush  upon  and  devour 
their  prey. 

The  next  day  offered  another  item  on  the  programme,  a 
visit  to   the  castle  of  Pierrefonds,  marvellously  restored  by 
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science  in  laboratories,  that  it  is  through  a  tolerated  adminis- 
trative fiction  that  some  scientists,  considered  as  professors , 
are  permitted  to  draw  from  the  public  treasury  towards  the 
expenses  of  their  own  work,  some  of  the  allowance  made  to 
them  for  teaching  purposes." 

The  manuscript  was  sent  to  the  Moniteur  at  the  beginning 
of  January,  1868.  It  had  lately  been  publishing  mild  articles 
on  Mussulman  architecture,  then  on  herring  fishing  in  Norway. 
The  official  whose  business  it  was  to  read  over  the  articles  sent 
to  the  paper  literally  jumped  in  his  chair  when  he  read  this 
fiery  denunciation;  he  declared  those  pages  must  be  modified, 
cut  down;  the  Adsiinistration  could  not  be  attacked  in  that 
way,  especially  by  one  of  its  own  functionaries  1  M.  Dalloz, 
the  editor  of  the  paper,  knew  that  Pasteur  would  never  consent 
to  any  alterations ;  he  advised  him  to  show  the  proofs  to  M. 
CSonti,  Napoleon  Ill's  secretary. 

"  The  article  cannot  appear  in  the  Moniteur,  but  why  not 
publish  it  in  booklet  form?"  wrote  M.  Conti  to  Pasteur 
after  having  shown  these  revelations  to  the  Emperor. 
Napoleon,  talking  to  Duruy  the  next  day,  January  9,  showed 
great  concern  at  such  a  state  of  things.  "  Pasteur  is  right," 
said  Duruy,  "  to  expose  such  deficiencies;  it  is  the  best  way 
to  have  them  remedied.  Is  it  not  deplorable,  almost  scan- 
dalous, that  the  official  world  should  be  so  indifferent  on 
questions  of  science?  " 

Duruy  felt  his  combative  instincte  awakening.  How  many 
times,  in  spite  of  his  good  humour  and  almost  Boman  intre- 
pidity, he  had  asked  himself  whether  he  would  ever  succeed 
in  causing  his  ideas  on  higher  education  to  prevail  with  his  col- 
leagues, the  other  Ministers,  who,  carried  away  by  their  daily 
discussions,  hardly  seemed  to  realize  that  the  true  supremacy 
of  a  nation  does  not  reside  in  speeches,  but  in  the  silent  and 
tenacious  work  of  a  few  men  of  science  and  of  letters.  Pasteur's 
article  entitled  Science's  Btidget  appeared  first  in  the  Revue 
dee  coure  ecientifiques ,  then  as  as  pamphlet.  Pasteur,  not  con- 
tent with  this,  continued  his  campaign  by  impetuous  speeches 
whenever  the  opportunity  offered.  On  March  10,  he  saw  himself 
nearing  his  goal,  and  wrote  to  Baulin  :  ''  There  is  now  a  marked 
movement  in  favour  of  Science ;  I  think  I  shall  succeed." 

Six  days  later,  on  March  16,  whilst  the  Court  was  celebrat- 
ing the  birthday  of  the  Prince  Imperial,  Napoleon  III,  who, 
on  reading  Pasteur's  article,  had  expressed  his  intention  of 
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nearly  eight  months.  In  northern  Italy,  as  well  as  in  Austria, 
his  process  of  cellular  seeding  was  now  applied  with  success. 

Before  returning  to  France  he  went  to  Vienna  and  then  to 
Munich  :  he  desired  to  talk  with  the  German  chemist,  Liebig, 
the  most  determined  of  his  adversaries.  He  thought  it  im- 
possible that  Liebig's  ideas  on  fermentation  should  not  have 
been  shaken  and  altered  in  the  last  thirteen  years.  Liebig 
could  not  still  be  affirming  that  the  presence  of  decomposing 
animal  or  yegetable  matter  should  be  necessary  to  fermenta- 
tion I  That  theory  had  been  destroyed  by  a  simple  and  decisive 
experiment  of  Pasteur's  :  he  had  sown  a  trace  of  yeast  in  water 
containing  but  sugar  and  mineral  crystallized  salts,  and  had 
seen  this  yeast  multiply  itself  and  produce  a  regular  alcoholic 
fermentation. 

Since  all  nitrogenized  organic  matter  (constituting  the  fer- 
ment, according  to  Liebig)  was  absent,  Pasteur  considered  that 
he  thus  proved  the  life  of  the  ferment  and  the  absence  of  any 
action  from  albuminoid  matter  in  a  stage  of  decomposition. 
The  death  phenomenon  now  appeared  as  a  life  phenomeiion. 
How  could  Liebig  deny  the  independent  existence  of  ferments 
in  their  infinite  httleness  and  their  power  of  destroying  and 
transforming  everything?  What  did  he  think  of  all  these  new 
ideas?  would  he  still  write,  as  in  1846 :  "  As  to  the  opinion 
which  explains  putrefaction  of  animal  substances  by  the 
presence  of  microscopic  animalculaB,  it  may  be  compared  to  that 
of  a  child  who  would  explain  the  rapidity  of  the  Bhine  current 
by  attributing  it  to  the  violent  movement  of  the  numerous  mill 
wheels  of  Mayence?  " 

Since  that  ingeniously  fallacious  paragraph,  many  results  had 
come  to  light.  Perhaps  Liebig,  who  in  1851  hailed  J.  B. 
Dumas  as  a  master,  had  now  come  to  Dumas'  point  of  view 
respecting  the  fruitf ulness  of  the  Pastorian  theory.  That  theory 
was  extended  to  diseases ;  the  infinitely  small  appeared  as  dis- 
organizers  of  living  tissues.  The  part  played  by  the  corpuscles 
in  the  contagious  and  hereditary  p^brine  led  to  many  reflec- 
tions on  the  contagious  and  hereditaiy  element  of  human 
diseases.  Even  the  long-postponed  transmission  of  certain 
diseases  was  becoming  clearer  now  that,  within  the  vibrio  of 
flachery,  other  corpuscles  were  found,  germs  of  the  flachery 
disease,  ready  to  break  out  from  one  year  to  another. 

To  convince  Liebig,  to  bring  him  to  acknowledge  the 
triumph  of  those  ideas  with  the  pleasure  of  a  true  savant,  such 
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was  Pasteur's  desire  when  he  entered  Liebig's  laboratory.  The 
tall  old  man,  in  a  long  frock  coat,  received  him  with  kindly 
courtesy ;  but  when  Pasteur,  who  was  eager  to  come  to  the 
object  of  his  visit,  tried  to  approach  the  delicate  subject, 
Liebig,  without  losing  his  amenity,  refused  all  discussion, 
alleging  indisposition.  Pasteur  did  not  insist,  but  promised 
himself  that  he  would  return  to  the  charge. 
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sents  the  city  of  Strasbarg  was  covered  with  flowers  and  flags, 
EDd  seemed  to  incarnate  the  idea  of  the  Patrie  itself. 

Articles  and  letters  came  to  Arbois  in  that  early  Septem- 
ber, bringing  an  echo  of  the  sorrows  of  Paris.  Pastear  was 
then  reading  the  works  of  General  Foy,  wherein  he  found 
thoughts  in  accordance  with  his  own,  occasionally  copying  out 
such  passages  as  the  following :  "  Bight  and  Might  struggle 
for  the  world ;  Bight,  which  constitutes  and  preserves  Society ; 
Might,  which  overcomes  nations  and  bleeds  them  to  death." 

General  Foy  fought  for  France  during  twenty-five  years, 
and,  writing  in  1820,  recalled  with  a  patriotic  shudder  the 
horrors  of  foreign  invasions.  Long  after  peace  was  signed ,  by 
a  chance  meeting  in  a  street  in  Paris,  General  Foy  found 
himself  face  to  face  with  Wellington.  The  sight  was  so  odious 
to  him  that  he  spoke  of  this  meeting  in  the  Chambre  with  an 
accent  of  sorrowful  humiliation  which  breathed  the  sadness  of 
Waterloo  over  the  whole  assembly.  Pasteur  could  well  under- 
stand the  long  continued  vibration  of  that  suffering  chord,  he, 
who  never  afterwards  could  speak  without  a  thrill  of  sorrow  of 
that  war  which  Germany,  in  defiance  of  humanity,  was  inexcus- 
ably pursuing. 

It  was  the  fourth  time  in  less  than  a  hundred  years  that  a 
Prussian  invasion  overflowed  into  France.  But  instead  of 
42,000  Prussians,  scattered  in  1792  over  the  sacred  soil  of  the 
Patrie — Pasteur  pronounced  the  word  with  the  faith  and  ten- 
derness of  a  true  son  of  France — there  were  now  618,000  men 
to  fight  285,000  French. 

The  thought  that  they  had  been  armed  in  secret  for  the 
conquest  of  neighbouring  lands,  the  memory  of  France's 
optimism  until  that  diplomatic  incident,  invented  so  that 
France  might  stumble  over  it,  and  the  inaction  of  Europe, 
inspired  Pasteur  with  reflections  which  he  confided  to  his 
pupil  Baulin.  "  What  folly,  what  blindness,"  he  wrote 
(September  17),  "there  are  in  the  inertia  of  Austria,  Bussia, 
Bnglandl  What  ignorance  in  our  army  leaders  of  the 
respective  forces  of  the  two  nations!  We  savants  were  in- 
deed right  when  we  deplored  the  poverty  of  the  department  of 
Public  Instruction!  The  real  cause  of  our  misfortunes  lies 
there.  It  is  not  with  impunity — as  it  will  one  day  be  recognized , 
too  late — that  a  great  nation  is  allowed  to  lose  its  intellectual 
standard.  But,  as  you  say,  if  we  rise  again  from  those  disas- 
ters, we  shall  again  see  our  statesmen  lose  themselves  in  endless 
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ifltically  French,  exhausted  his  eloquence  in  putting  sentiment 
into  politics,  spoke  of  European  rights^  of  the  right  of  the 
people  to  dispose  of  themselves,  tried  to  bring  out  the  fact  that 
a  brutal  annexation  was  in  direct  opposition  to  the  progress  of 
ciyilization.  "I  know  very  well,"  said  Bismarck,  "that  they 
(meaning  the  Alsatians  and  Lorrainers)  do  not  want  us ;  they 
will  give  us  a  deal  of  trouble,  but  we  must  annex  them."  In 
the  event  of  a  future  war  Prussia  was  to  have  the  advantage. 
All  thb  was  said  with  an  authoritative  courtesy,  an  insolent 
tranquillity,  through  which  contempt  for  men  was  visible,  evi- 
dently the  best  means  of  governing  them  in  Bismarck's  eyes. 
As  Jules  Favre  was  pleading  the  cause  of  heroic  Strasburg, 
whose  long  resistance  was  the  admiration  of  Paris,  "  Strasburg 
will  now  fall  into  our  hands,"  said  Bismarck  coldly;  "it  is 
but  a  question  for  engineers;  therefore  I  request  that  the 
garrison  should  surrender  as  prisoners  of  war." 

Jules  Favre  "leapt  in  his  grief" — the  words  are  his— but 
King  Wilhelm  exacted  thb  condition.  Jules  Favre,  almost 
breaking  down ,  turning  away  to  hide  the  tears  that  welled  into 
his  eyes,  ended  the  interview  with  these  words  :  "  It  is  an  inde- 
finite struggle  between  two  nations  who  should  go  hand  in  hand. ' ' 

Traces  of  this  patriotic  anguish  are  to  be  found  in  one  of 
Pasteur's  notebooks,  as  well  as  a  circular  addressed  by  Jules 
Favre  to  the  diplomatic  representatives  in  answer  to  certain 
points  disputed  by  Bismarck.  Pasteur  admiringly  took  note 
of  the  foUowing  passage :  "  I  know  not  what  destinies  Fate 
has  in  store  for  us.  But  I  do  feel  most  deeply  that  if  I  had  to 
choose  between  the  present  situation  of  France  and  that  of 
Prussia,  I  should  decide  for  the  former.  Better  far  our  suffer- 
ings, our  perils,  our  sacrifices,  than  the  cruel  and  inflexible 
ambition  of  our  foe." 

"We  must  preserve  hope  until  the  end,"  wrote  Pasteur 
after  reading  the  above,  "  say  nothing  to  discourage  each  other, 
and  wish  ardently  for  a  prolonged  struggle.  Let  us  think  of 
hopeful  things;  Bazaine  may  save  us."  .  .  .  How  many 
French  hearts  were  sharing  that  hope  at  the  very  time  when 
Bazaine  was  preparing  to  betray  Metz,  his  troops  and  his  flag  I 

"  Should  we  not  cry  :  '  Happy  are  the  dead  I ' "  wrote  Pasteur 
a  few  days  after  the  news  burst  upon  France  of  that  army  lost 
without  being  allowed  to  fight,  of  that  city  of  Metz,  the 
strongest  in  France,  surrendered  without  a  struggle ! 

Through  aU  Pasteur's  anxieties  about  the  war,  certain  obser- 
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one  day,  addressed  two  noteworthy  letters  to  the  President  of 
the  Academy.  Those  letters  mark  a  date  in  the  history  of 
surgery,  and  show  how  restricted  was  then  in  France  the 
share  of  some  of  Pasteor's  ideas  at  the  very  time  when  in 
other  comitries  they  were  adopted  and  followed.  Lister,  the 
celebrated  English  surgeon,  having,  he  said,  meditated  on 
Pasteur's  theory  of  germs,  and  proclaimed  himself  his  fol- 
lower, convinced  that  complications  and  infection  of  wounds 
were  caused  by  their  giving  access  to  Uving  organisms  and  in- 
fectious germs,  elements  of  trouble,  often  of  death,  had  already 
in  1867  inaugurated  a  method  of  treatment.  He  attempted  the 
destruction  of  germs  floating  in  air  by  means  of  a  vaporizer 
filled  with  a  carbolic  solution,  then  isolated  and  preserved  the 
wound  from  the  contact  of  the  air.  Sponges,  drainage  tubes, 
etc.,  were  subjected  to  minute  precautions;  in  one  word,  he 
created  antisepsis.  Four  months  before  the  war  he  had  pro- 
pounded the  principles  which  should  guide  surgeons,  but  it 
occurred  to  no  one  in  France,  in  the  first  battles,  to  apply  the 
new  method.  "The  horrible  mortality  amongst  the  wounded 
in  battle,"  writes  S^dillot,  "calls  for  the  attention  of  all  the 
friends  of  science  and  humanity.  The  surgeon's  art,  hesitat- 
ing and  disconcerted,  pursues  a  doctrine  whose  rules  seem  to 
flee  before  research.  .  .  .  Places  where  there  are  wounded  are 
recognizable  by  the  fetor  of  suppuration  and  gangrene." 

Hundreds  and  thousands  of  wounded,  their  faces  pale,  but 
full  of  hope  and  desire  to  live^  succumbed  between  the  eighth 
and  tenth  day  to  gangrene  and  erysipelas.  Those  failures 
of  the  surgery  of  the  past  are  plain  to  us  now  that  the  doctrine 
of  germs  has  explained  everything;  but,  at  that  time,  such  an 
avowal  of  impotence  before  the  mysterious  contagium  sui 
generis^  which,  the  doctors  averred,  eluded  all  research,  and 
such  awful  statistics  of  mortality  embittered  the  anguish  of 
defeat. 

The  Academy  then  attempted  to  take  a  share  in  the  national 
co-operation  by  making  a  special  study  of  any  subject  which 
interested  the  public  health  and  defence.  A  sitting  on  methods 
of  steering  balloons  was  succeeded  by  another  on  various  means 
of  preserving  meat  during  the  siege.  Then  came  an  anxious 
inquiry  into  modes  of  alimentation  of  infants.  At  the  end  of 
October  there  were  but  20,000  Utres  of  milk  per  day  to  be  pro- 
cured in  the  whole  of  Paris,  and  the  healthy  were  implored  to 
abstain  from  it.    It  was  a  question  of  life  and  death  for  young 
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by  a  decree  of  the  Convention  on  June  10,  1793, 

was  Bombarded, 

under  the  reign  of  Wilhehn  I  King  of 

Prussia,  Count  von  Bismarck,  Chancellor, 

by  the  Prussian  army,  during  the  night 

of  January  8-9, 1871. 

It  had  until  then  been  respected  by  all  parties 

and  all  powers,  national  or 

foreign. 

Pasteur,  on  reading  this  protest,  regretted  more  than  ever 
that  he  had  not  been  there  to  sign  it.  It  then  occurred  to  him 
that  he  too  might  give  vent  to  the  proud  plaint  of  the  van- 
quished from  his  little  house  at  Arbois.  He  remembered  with 
a  sudden  bitterness  the  diploma  he  had  received  from  the  Uni- 
versity of  Bonn.  Many  years  had  passed  since  the  time  in 
the  First  Empire  when  one  of  the  110  French  Departments  had 
been  that  of  Rhine  and  Moselle,  with  Coblentz  as  its  prifecture 
and  Bonn  and  Zimmem  as  sous-prifectures.  When,  in  1815, 
Prussia's  iron  hand  seized  again  those  Bhenish  provinces  which 
had  become  so  French  at  heart,  the  Prussian  king  and  his 
ministers  hit  upon  the  highly  politic  idea  of  founding  a  Univer- 
sity on  the  picturesque  banks  of  the  Bhine,  thus  morally  con- 
quering the  people  after  reducing  them  by  force.  That 
University  had  been  a  great  success  and  had  become  most 
prosperous.  The  Strasburg  Faculty  under  the  Second  Empire, 
with  its  few  professors  and  its  general  penury,  seemed  very 
poor  compared  to  the  Bonn  University,  with  its  fifty-three 
professors  and  its  vast  laboratories  of  chemistry,  physics  and 
medicine,  and  even  a  museum  of  antiquities.  Pasteur  and 
Duruy  had  often  exchanged  remarks  on  that  subject.  But  that 
rivaliy  between  the  two  Faculties  was  of  a  noble  nature,  ani- 
mated as  it  was  by  the  great  feeling  that  science  is  superior  to 
national  distinctions.  King  Wilhelm  had  once  said,  "  Prussia's 
conquests  must  be  of  the  moral  kind,'*  and  Pasteur  had  not 
thought  of  any  other  conquests. 

When  in  1868  the  University  of  Bonn  conferred  upon  him 
the  diploma  of  Doctor  of  Medicine,  saying  that  "by  his  very 
penetrating  experiments,  he  had  much  contributed  to  the  know- 
ledge of  the  history  of  the  generation  of  micro-organisms,  and 
had  happily  advanced  the  progress  of  the  science  of  fermenta- 
tions," he  had  been  much  pleased  at  this  acknowledgment  of 
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from  the  thrilling  moments  of  battle,  giving  to  hatred  and 
cruelty  a  cold-blooded  sanction  of  discipline ;  in  the  vanquished 
nation,  an  irrepressible  revolt,  an  intoxication  of  sacrifice. 
Those  who  have  not  seen  war  do  not  know  what  love  of  the 
mother  country  means. 

France  was  the  more  loved  that  she  was  more  oppressed; 
she  inspired  her  true  sons  with  an  infinite  tenderness.  Sully- 
Prudhomme,  the  poet  of  pensive  youth,  renouncing  his  love  for 
Humanity  in  general,  promised  himself  that  he  would  hence- 
forth devote  his  life  to  the  exclusive  love  of  France.  A  greater 
poet  than  he,  Victor  Hugo,  wrote  at  that  time  the  first  part 
of  his  Annie  Terrible,  with  its  mingled  devotion  and  despair. 

The  death  of  Henri  Begnault  was  one  of  the  sad  episodes  of 
the  war.  This  brilliant  young  painter — he  was  only  twenty- 
seven  years  of  age — enlisted  as  a  garde  nationale,  though 
exempt  by  law  from  any  military  service  through  being  a 
laureate  of  the  prix  de  Rome."^  He  did  his  duty  valiantly,  and 
on  January  19,  at  the  last  sortie  attempted  by  the  Parisians,  at 
Buzenval,  the  last  Prussian  shot  struck  him  in  the  forehead. 
The  Academic  des  Sciences,  at  its  sitting  of  January  23,  ren- 
dered homage  to  him  whose  coffin  enclosed  such  dazzling 
prospects  and  some  of  the  glory  of  France.  The  very  heart  of 
Paris  was  touched,  and  a  great  sadness  was  felt  at  the  funeral 
procession  of  the  great  artist  who  seemed  an  ideal  type  of  all 
the  youth  and  talent  so  heroically  sacrificed — and  all  in  vain — 
for  the  surrender  of  Paris  had  just  been  officially  announced. 

Begnault 's  father,  the  celebrated  physicist,  a  member  of  the 
Institute,  was  at  Geneva  when  he  received  this  terrible  blow. 
Another  grief — not  however  comparable  to  the  despair  of  a 
bereaved  parent — befell  him — an  instance  of  the  odious  side  of 
war,  not  in  its  horrors,  its  pools  of  blood  and  burnt  dwellings, 
but  in  its  premeditated  cruelty.  Begnault  had  left  his  labora- 
tory utensils  in  his  rooms  at  the  Sevres  porcelain  manufactory, 
of  which  he  was  the  manager.  Everything  was  apparently 
left  in  the  same  place,  not  a  window  was  broken,  no  locks 
forced;  but  a  Prussian,  evidently  an  expert,  had  been  there. 
"Nothing  seemed  changed,"  writes  J.  B.  Dumas,  "in  that 
abode  of  science,  and  yet  everything  was  destroyed ;  the  glass 
tubes  of  barometers,  thermometers,  etc.,  were  broken;  scales 

*  Prix  de  Borne.  A  oompetition  takes  place  every  year  amongst  the 
itudenU  of  the  Eeole  de$  Beaux  Arts  for  this  prize ;  the  sncoessf al  com- 
petitor is  sent  to  Rome  for  a  year  at  the  expense  of  the  Ecole.    [Trans.] 
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The  town  was  full  of  Boldien,  Bome  cronching  round  fires  in 
the  street,  others  stepping  across  their  dead  horses  and  begging 
for  a  little  straw  to  lie  on.  Many  had  taken  refuge  in  the 
church  and  were  lying  on  the  steps  of  the  altar ;  a  few  were 
attempting  to  bandage  their  frozen  feet,  threatened  with 
gangrene. 

Suddenly  the  news  spread  that  the  general-in-chief,  Bour* 
baki,  had  shot  himself  through  the  brain.  This  did  not  excite 
much  surprise.  He  had  telegraphed  two  days  before  to  the 
Minister  of  War  :  ' '  You  cannot  have  an  idea  of  the  sufferings 
that  the  army  has  endured  since  the  beginning  of  December. 
It  is  martyrdom  to  be  in  comm^and  at  such  a  time/'  he  added 
despairingly. 

"The  retreat  from  Moscow  cannot  have  been  worse  than 
this/'  said  Pasteur  to  a  staff  officer,  Commandant  Bourboulon, 
a  nephew  of  Sainte  Claire  Deville,  whom  he  met  in  the  midst 
of  those  horrors  and  who  could  give  him  no  information  as  to 
his  son's  battalion  of  Chasseurs.  *'  All  that  I  can  tell  you/' 
said  a  soldier  anxiously  questioned  by  Mme.  Pasteur,  ''  is  that 
out  of  the  1,200  men  of  that  battalion  there  are  but  300  left." 
As  she  was  questioning  another,  a  soldier  who  was  passing 
stopped  :  *'  Sergeant  Pasteur?  Yes,  he  is  alive ;  I  slept  by  him 
last  night  at  Chaffois.  He  has  remained  behind ;  he  is  ill.  You 
might  meet  him  on  the  road  towards  Chaffois." 

The  Pasteurs  started  again  on  the  road  followed  the  day 
before.  They  had  barely  passed  the  Pontarlier  gate  when  a 
rough  cart  came  by.  A  soldier  muffled  in  his  great  coat,  his 
hands  resting  on  the  edge  of  the  cart,  started  with  surprise. 
He  hurried  down,  and  the  family  embraced  without  a  word,  so 
great  was  their  emotion. 

The  capitulation  of  starving  Paris  and  the  proposed  armistice 
are  historical  events  still  present  in  the  memory  of  men  who 
were  then  beginning  to  learn  the  meaning  of  defeat.  The 
armistice,  which  Jules  Favre  thought  would  be  applied  with- 
out restriction  to  all  the  army  corps,  was  interpreted  by  Bis- 
marck in  a  peculiar  way.  He  and  Jules  Favre  between  them 
had  drawn  up  a  protocol  in  general  terms ;  it  had  been  under- 
stood in  those  preliminary  confabulations  that,  before  drawing 
up  the  limits  of  the  neutral  zone  applicable  to  the  Eastern  Army 
Corps,  some  missing  information  would  be  awaited,  the  respec- 
tive positions  of  the  belligerents  being  unknown.  The  in- 
formation did  not  come,  and  Jules  Favre  in  his  imprudent 
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many  and  Switzerland ;  but  in  no  eountry  were  they  as  numer- 
ous as  in  France  ..."  He  added  these  regretful  lines  :  **  A 
victim  of  her  political  instability,  France  has  done  nothing  to 
keep  up,  to  propagate  and  to  develop  the  progress  of  science 
in  our  country ;  she  has  merely  obeyed  a  given  impulse ;  she  has 
lived  on  her  past,  thinking  herself  great  by  the  scientific  dis- 
coveries to  which  she  owed  her  material  prosperity,  but  not  per- 
ceiving that  she  was  imprudently  allowing  the  sources  of  those 
discoveries  to  become  dry,  whilst  neighbouring  nations,  stimu- 
lated by  her  past  example,  were  diverting  for  their  own  benefit 
the  course  of  those  springs,  rendering  them  fruitful  by  their 
works,  their  efforts  and  their  sacrifices. 

"Whilst  Germany  was  multiplying  her  universities,  estab- 
lishing between  them  the  most  salutary  emulation,  bestowing 
honours  and  consideration  on  the  masters  and  doctors ,  creating 
vast  laboratories  amply  supplied  with  the  most  perfect  instru- 
ments, France,  enervated  by  revolutions,  ever  vainly  seeking 
for  the  best  form  of  government,  was  giving  but  careless  atten- 
tion to  her  establishments  for  higher  education  .  .  . 

"The  cultivation  of  science  in  its  highest  expression  is 
perhaps  even  more  necessary  to  the  moral  condition  than  to  the 
material  prosperity  of  a  nation. 

"Great  discoveries— the  manifestations  of  thought  in  Art, 
in  Science  and  in  Letters,  in  a  word  the  disinterested  exercise 
of  the  mind  in  every  direction  and  the  centres  of  instruction 
from  which  it  radiates,  introduce  into  the  whole  of  Society  that 
philosophical  or  scientific  spirit,  that  spirit  of  discernment, 
which  submits  everything  to  severe  reasoning,  condemns 
ignorance  and  scatters  errors  and  prejudices.  They  raise  the 
intellectual  level  and  the  moral  sense,  and  through  them  the 
Divine  idea  itself  is  spread  abroad  and  intensified." 

At  the  very  time  when  Pasteur  was  preoccupied  with  the 
desire  of  directing  the  public  mind  towards  the  principles  of 
truth,  justice  and  sovereign  harmony,  Sainte  Claire  Deville, 
speaking  of  the  Academy,  expressed  similar  ideas,  proclaim- 
ing that  France  had  been  vanquished  by  science  and  that  it  was 
now  time  to  free  scientific  bodies  from  the  tyranny  of  red  tape. 
Why  should  not  the  Academy  become  the  centre  of  all  measures 
relating  to  science,  independently  of  government  ofiBoes  or 
officials  ? 

J.  B.  Dumas  took  part  in  the  discussion  opened  by  Sainte 
Claire  Deville,  and  agreed  with  his  suggestions.    He  might 
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have  said  more,  however,  on  a  subject  which  he  often  took 
up  in  private :  the  utility  of  pore  science  in  daily  experience. 
With  his  own  special  gift  of  generalization »  he  could  have  ex- 
pounded the  progress  of  all  kinds  due  to  the  workers  who,  by 
their  perseverance  in  resolving  difficult  problems,  have  brought 
about  so  many  precious  and  unexpected  results.  Few  men  in 
France  realized  at  that  time  that  laboratories  could  be  the 
vestibule  of  farms,  factories,  etc. ;  it  was  indeed  a  noble  task, 
that  of  proving  that  science  was  intended  to  lighten  the  burden 
of  humanity,  not  merely  to  be  applied  to  devastation,  carnage, 
and  hatred. 

Pasteur  was  in  the  midst  of  these  philosophical  reflections 
when  he  received  the  following  answer  from  the  principal  of 
the  Faculty  of  Medicine  of  Bonn  : 

"Sir,  the  undersigned,  now  Principal  of  the  Faculty  of 
Medicine  of  Bonn,  is  requested  to  answer  the  insult  which  you 
have  dared  to  offer  to  the  German  nation  in  the  sacred  person 
of  its  august  Emperor,  King  Wilhelm  of  Prussia,  by  sending 
you  the  expression  of  its  entire  contempt.** — Db.  Maubicb 
Naumann. 

'*  P.S. — Desiring  to  keep  its  papers  free  from  taint ,  the 
Faculty  herewith  returns  your  screed.  * ' 

Pasteur's  reply  contained  the  following  :  "I  have  the  honour 
of  informing  you,  Mr.  Principal,  that  there  are  times  when 
the  expression  of  contempt  in  a  Prussian  mouth  is  equivalent 
for  a  true  Frenchman  to  that  of  Virum  darissimum  which  you 
once  publicly  conferred  upon  me.'* 

After  invoking  in  favour  of  Alsace-Lorraine,  Truth,  of 
Justice,  and  the  laws  of  humanity,  Pasteur  added  in  a  post- 
script— 

"And  now,  Mr.  Principal,  after  reading  over  both  your 
letter  and  mine,  I  sorrow  in  my  heart  to  think  that  men  who 
like  yourself  and  myself  have  spent  a  lifetime  in  the  pursuit  of 
truth  and  progress,  should  address  each  other  in  such  a  fashion, 
founded  on  my  part  on  such  actions.  This  is  but  one  of  the 
results  of  the  character  your  Emperor  has  given  to  this  war. 
You  speak  to  me  of  tainL  Mr.  Principal,  taint  will  rest,  you 
may  be  assured,  until  far-distant  ages,  on  the  memory  of  those 
who  began  the  bombardment  of  Paris  when  capitulation  by 
famine  was  inevitable,  and  who  continued  this  act  of  savagery 
after  it  had  become  evident  to  all  men  that  it  would  not  advance 
by  one  hour  the  surrender  of  the  heroic  city.** 
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"  If  I  dared  to  qqote  myself,  I  would  recall  those  words  from 
my  book — 

"  '  If  I  were  a  silkworm  cnltivator  I  never  would  raise  seed 
from  worms  I  had  not  observed  during  the  last  days  of  their  life, 
so  as  to  satisfy  myself  as  to  their  vigour  and  agility  just  before 
spinning.  The  seed  chosen  should  be  that  which  comes  from 
worms  who  climbed  the  twigs  with  agility,  who  showed  no 
mortality  from  flachery  between  the  fourth  moulting  and  climb- 
ing time,  and  whose  freedom  from  corpuscles  will  have  been 
demonstrated  by  the  microscope.  If  that  is  done,  any  one  with 
the  slightest  knowledge  of  silkworm  culture  will  succeed  in 
every  case.'" 

Italy  and  Austria  vied  with  each  other  in  adopting  the  seed 
selected  by  the  Pasteur  system.  But  it  was  only  when  Pasteur 
was  on  the  eve  of  receiving  from  the  Austrian  Government  the 
great  prize  offered  in  1868  to  "  whoever  should  discover  a  pre- 
ventive and  curative  remedy  against  p^brine  *'  that  French 
sericicultors  began  to  be  convinced.  The  French  character 
offers  this  strange  contrast,  that  France  is  often  willing  to  risk 
her  fortune  and  her  blood  for  causes  which  may  be  unworthy, 
whilst  at  another  moment,  in  everyday  life,  she  shrinks  at  the 
least  innovation  before  accepting  a  benefit  originated  on  her 
own  soil.  The  French  often  wait  until  other  nations  have 
adopted  and  approved  a  French  discovery  before  venturing  to 
adopt  it  in  their  turn. 

Pasteur  did  not  stop  to  look  back  and  delight  in  his  success, 
but  hastened  to  turn  his  mind  to  another  kind  of  study.  His 
choice  of  a  subject  was  influenced  by  patriotic  motives. 
Germany  was  incontestably  superior  to  France  in  the  manufac- 
ture of  beer,  and  he  conceived  the  thought  of  making  France  a 
successful  rival  in  that  respect ;  in  order  to  enable  himself  to 
do  so,  he  undertook  to  study  the  scientific  mechanism  of  beer 
manufacture. 

There  was  a  brewery  at  Chamali^res,  between  Clermont  and 
Royat.  Pasteur  began  by  visiting  it  with  eager  curiosity, 
inquiring  into  the  minutest  details,  endeavouring  to  find  out 
the  why  and  the  wherefore  of  every  process,  and  receiving 
vague  answers  with  much  astonishment.  M.  Euhn,  the 
ChamaUferes  brewer,  did  not  know  much  more  about  beer  than 
did  his  fellow  brewers  in  general.  Very  little  was  known  at 
that  time  about  the  way  it  was  produced ;  when  brewers  re- 
ceived complaints  from  their  customers,  they  procured  yeast 
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like  PidoQX^  who  &  propos  of  diseases,  said :  ^  Disease  is  id 
us,  of  us,  by  ns/'  and  who,  k  propos  of  small-pox,  sTen  said 
that  he  was  not  certain  that  it  could  only  proceed  from  inocula- 
tion and  contagion. 

Though  the  majority  of  physicians  and  surgeons  considered 
that  it  was  waste  of  time  to  listen  to  "  a  mere  chemist,"  there 
was  a  small  group  of  young  men,  undergraduates,  who,  in  their 
thirst  for  knowledge,  assembled  at  the  Acad&nie  de  M^ecine 
eveiy  Tuesday,  hoping  that  Pasteur  might  bring  out  one  of 
his  communications  concerning  a  scientific  method  ' '  which 
resolres  each  difficulty  by  an  easily  interpreted  experiment, 
delightful  to  the  mind,  and  at  the  same  time  so  decisire  that 
it  is  as  satisfying  as  a  geometrical  demonstration,  and  gives  an 
impression  of  security." 

Those  words  were  written  by  one  of  those  who  came  to  the 
Academic  sittings,  feeling  that  they  were  on  the  eve  of  some 
great  revelations.  He  was  a  clinical  assistant  of  Dr.  B^hier's, 
and,  busy  as  he  was  with  medical  analysis,  he  was  going  over 
Pasteur's  experiments  on  fermentations  for  his  own  edifica- 
tion. He  was  delighted  with  the  sureness  of  the  Pastorian 
methods,  and  was  impatient  to  continue  the  struggle  now  begun. 
Enthusiasm  was  evinced  in  his  brilliant  eyes,  in  the  timbre 
of  his  voice,  clear,  incisive,  slightly  imperious  perhaps,  and  in 
his  implacable  desire  for  logic.  Of  solitary  habits,  with  no 
ambition  for  distinction  or  degrees,  he  worked  unceasingly  for 
sheer  love  of  science.  The  greatest  desire  of  that  young  man 
of  twenty-one,  quite  unknown  to  Pasteur,  was  to  be  one  day 
admitted,  in  the  veiy  humblest  rank,  to  the  Ecole  Normale 
laboratory.    His  name  was  Boux. 

Was  not  that  medical  student,  that  disciple  lost  in  the  crowd, 
an  image  of  the  new  generation  hungering  for  new  ideas,  more 
convinced  than  the  preceding  one  had  been  of  the  necessity 
of  proofs?  Struck  by  the  unstable  basis  of  medical  theories, 
those  young  men  divined  that  the  secret  of  progress  in  hospitals 
was  to  be  found  in  the  laboratories.  Medicine  and  surgery  in 
those  days  were  such  a  contrast  to  what  they  are  now  that  it 
seems  as  if  centuries  divided  them.  No  doubt  one  day  some 
professor,  some  medical  historian,  will  give  us  a  full  account 
of  that  vast  and  immense  progress.  But,  whilst  awaiting  a 
fully  competent  work  of  that  kind,  it  is  possible,  even  in  a  book 
such  as  this  (which  is,  from  many  causes,  but  a  hasty  epitome 
of  many   very  different  things   spread  over   a   veiy   simple 


■Vl: 


r:r 


r:? 


1978—1877  888 

like  PidoQX,  who  &  propos  of  diseases,  said :  **  Disease  is  id 
us,  of  us,  by  ns,"  and  who,  k  propos  of  small-pox,  oTen  said 
that  he  was  not  certain  that  it  could  only  proceed  from  inocula- 
tion and  contagion. 

Though  the  majority  of  physicians  and  surgeons  considered 
that  it  was  waste  of  time  to  listen  to  "  a  mere  chemist,"  there 
was  a  small  group  of  young  men,  undergraduates,  who,  in  their 
thirst  for  knowledge,  assembled  at  the  Academic  de  M^ecine 
eveiy  Tuesday,  hoping  that  Pasteur  might  bring  out  one  of 
his  communications  concerning  a  scientific  method  ''  which 
resolres  each  difficulty  by  an  easily  interpreted  experiment, 
delightful  to  the  mind,  and  at  the  same  time  so  decisiye  that 
it  is  as  satisfying  as  a  geometrical  demonstration,  and  gives  an 
impression  of  security." 

Those  words  were  written  by  one  of  those  who  came  to  the 
Acaddmie  sittings,  feeling  that  they  were  on  the  eve  of  some 
great  revelations.  He  was  a  clinical  assistant  of  Dr.  Bdhier's, 
and,  busy  as  he  was  with  medical  analysis,  he  was  going  over 
Pasteur's  experiments  on  fermentations  for  his  own  edifica- 
tion. He  was  delighted  with  the  sureness  of  the  Pastorian 
methods,  and  was  impatient  to  continue  the  struggle  now  begun. 
Enthusiasm  was  evinced  in  his  brilliant  eyes,  in  the  timbre 
of  his  voice,  clear,  incisive,  slightly  imperious  perhaps,  and  in 
his  implacable  desire  for  logic.  Of  solitary  habits,  with  no 
ambition  for  distinction  or  degrees,  he  worked  unceasingly  for 
sheer  love  of  science.  The  greatest  desire  of  that  young  man 
of  twenty-one,  quite  unknown  to  Pasteur,  was  to  be  one  day 
admitted,  in  the  very  humblest  rank,  to  the  Ecole  Normale 
laboratory.    His  name  was  Boux. 

Was  not  that  medical  student,  that  disciple  lost  in  the  crowd, 
an  image  of  the  new  generation  hungering  for  new  ideas,  more 
convinced  than  the  preceding  one  had  been  of  the  necessity 
of  proofs?  Struck  by  the  unstable  basis  of  medical  theories, 
those  young  men  divined  that  the  secret  of  progress  in  hospitals 
was  to  be  found  in  the  laboratories.  Medicine  and  surgery  in 
those  days  were  such  a  contrast  to  what  they  are  now  that  it 
seems  as  if  centuries  divided  them.  No  doubt  one  day  some 
professor,  some  medical  historian,  will  give  us  a  full  account 
of  that  vast  and  immense  progress.  But,  whilst  awaiting  a 
fully  competent  work  of  that  kind,  it  is  possible,  even  in  a  book 
such  as  this  (which  is,  from  many  causes,  but  a  hasty  epitome 
of  many   very  different  things   spread  over  a   veiy   simple 
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nnder  chloroform  in  a  very  carefully  selected  part  of  the  body 
— for  the  experiment  would  be  a  very  delicate  one — and  in 
absolutely  pure  air,  that  is,  air  absolutely  devoid  of  any  kind 
of  germs,  afterwards  maintaining  a  pure  atmosphere  around 
the  wound,  and  having  recourse  to  no  dressing  whatever.  I 
am  inclined  to  think  that  perfect  healing  would  ensue  under 
such  conditions,  for  there  would  be  nothing  to  hinder  the  work 
of  repair  and  reorganization  which  must  be  accomplished  on 
the  surface  of  a  wound  if  it  is  to  heal." 

He  explained  in  that  way  the  advantage  accruing  to 
hygiene,  in  hospitak  and  elsewhere,  from  infinite  precautions 
of  cleanliness  and  the  destroying  of  infectious  germs.  Himself 
a  great  investigator  of  new  ideas,  he  intended  to  compel  his 
colleagues  at  the  Acad&nie  de  M^decine  to  include  the  patho- 
genic share  of  the  infinitesimally  small  among  matters  de- 
manding the  attention  of  medidne  and  surgery.  The  struggle 
was  a  long,  unceasing  and  painful  one.  In  February,  1875, 
his  presence  gave  rise  to  a  discussion  on  ferments,  which 
lasted  until  the  end  of  March.  In  the  course  of  this  discus- 
sion he  recalled  the  experiments  he  had  made  fifteen  years 
before,  describing  how — ^in  a  liquid  composed  of  mineral 
elements,  apart  from  the  contact  of  atmospheric  air  and 
previously  raised  to  ebullition — vibriones  could  be  sown  and 
subsequently  seen  to  flourish  and  multiply,  offering  the  sight 
of  those  two  important  phenomena :  life  without  air,  and 
fermentation. 

"They  are  far  behind  ns  now,^  he  said;  "they  are  now 
relegated  to  the  rank  of  chimeras,  those  theories  of  fermenta- 
tion imagined  by  Berzelius,  Mitscherlich,  and  Liebig,  and  re- 
edited  with  an  accompaniment  of  new  hypotheses  by  Messrs. 
Pouchet,  Fr^my,  Tr^cul,  and  B^champ.  Who  would  now 
dare  to  affirm  that  fermentations  are  contact  phenomena, 
phenomena  of  motion,  communicated  by  an  altering  albuminoid 
matter,  or  phenomena  produced  by  semi-organized  materia, 
transforming  themselves  into  this  or  into  that?  All  those 
creations  of  fancy  fall  to  pieces  before  this  simple  and  decisive 
experiment." 

Pasteur  ended  up  his  speech  by  an  unexpected  attack  on 
the  pompous  etiquette  of  the  Academy's  usual  proceedings, 
urgmg  his  colleagues  to  remain  within  the  bounds  of  a 
scientific  discussion  instead  of  making  flowery  speeches.  He 
was  much  itpplauded,  and  his  exhortation  taken  in  good  part. 
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ponentB  and  myself?  Not  only  have  I  contradicted,  proof  in 
hand,  every  one  of  their  assertions,  while  they  have  never  dared 
to  seriously  contradict  one  of  mine,  but,  for  them,  every  cause 
of  error  benefits  their  opinion.  For  me,  affirming  as  I  do 
that  there  are  no  spontaneous  fermentations,  I  am  bound 
to  eliminate  every  cause  of  error,  every  perturbing  influence, 
I  can  maintain  my  results  only  by  means  of  most  irreproach- 
able experiments;  their  opinions,  on  the  contrary,  {nrofit  by 
every  insufficient  experiment  and  that  is  where  they  find  their 
support." 

Pasteur  having  been  abruptly  addressed  by  a  colleague, 
who  remarked  that  there  were  yet  many  unexplained  facts  in 
connection  with  fermentation,  he  answered  by  thus  apostro- 
phizing his  adversaries — 

*'  What  is  then  your  idea  of  the  progress  of  Science? 
Science  advances  one  step,  then  another,  and  then  draws  back 
and  meditates  before  taking  a  third.  Does  the  impossibility 
of  taking  that  last  step  suppress  the  success  acquired  by  the 
two  others?  Would  you  say  to  an  infant  who  hesitated  before 
a  third  step,  having  ventured  on  two  previous  ones :  '  Thy 
former  efforts  are  of  no  avail ;  never  shalt  thou  walk  *  ? 

"  Tou  wish  to  upset  what  you  call  my  theory,  apparently  in 
order  to  defend  another ;  allow  me  to  tell  you  by  what  signs  these 
theories  are  recognized  :  the  characteristic  of  erroneous  theories 
is  the  impossibility  of  ever  foreseeing  new  facts ;  whenever  such 
a  fact  is  discovered,  those  theories  have  to  be  grafted  with 
farther  hypotheses  in  order  to  account  for  them.  True 
theories,  on  the  contrary,  are  the  expression  of  actual  facts 
and  are  characterized  by  being  able  to  predict  new  facts, 
a  natural  consequence  of  those  ahready  known.  In  a  word, 
the  characteristic  of  a  true  theory  is  its  fruitf ulness. " 

"Science,'*  said  he  again  at  the  following  sitting  of  the 
Academy,  "should  not  concern  itself  in  any  way  with  the 
philosophical  consequences  of  its  discoveries.  If  tlirough  the 
development  of  my  experimental  studies  I  come  to  demonstrate 
that  matter  can  organize  itself  of  its  own  accord  into  a  cell 
or  into  a  living  being,  I  would  come  here  to  proclaim  it  with 
the  legitimate  pride  of  an  inventor  conscious  of  having  made 
a  great  discovery,  and  I  would  add,  if  provoked  to  do  so,  'AH 
the  worse  for  those  whose  doctrines  or  systems  do  not  fit  in 
with  the  truth  of  the  natural  facts.' 

' '  It  was  with  similar  pride  that  I  defied  my  opponents  to 
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*'  the  greatness  of  hnxnan  actions  can  be  measured  by  the  inspi- 
rations which  give  them  birth."  He  was  convinced  that  there 
are  no  vain  prayers.  If  all  is  simple  to  the  simple,  all  is 
great  to  the  great;  it  was  through  "the  Divine  regions  of 
Elnowledge  and  of  Light "  that  he  had  visions  of  those  who  are 
no  more. 

It  was  very  seldom  that  he  spoke  of  such  things,  though 
he  was  sometimes  induced  to  do  so  in  the  course  of  a  dis- 
cussion so  as  to  manifest  his  repugnance  for  vainglorious 
negations  and  barren  irony ;  sometimes  too  he  would  enter  into 
such  feelings  when  speaking  to  an  assembly  of  young  men. 

Those  discussions  at  the  Academy  of  Medicine  had  the 
advantage  of  inciting  medical  men  to  the  research  of  the 
infinitesimally  small,  described  by  the  Annual  Secretary 
Roger  as  "those  subtle  artisans  of  many  disorders  in  the 
living  economy.*' 

M.  Boger,  at  the  end  of  a  brief  account  of  his  colleague's 
work,  wrote,  "  To  the  signal  services  rendered  by  M.  Pasteur 
to  science  and  to  our  country,  it  was  but  fair  that  a  signal  re- 
compense should  be  given  :  the  National  Assembly  has  under- 
taken that  care." 

That  recompense,  voted  a  few  months  previously,  was  the 
third  national  recompense  accorded  to  French  scientists  since 
the  beginning  of  the  century.  In  1837,  Arago,  before  the 
Chamber  of  Deputies,  and  Gay  Lussac,  before  the  Chamber 
of  Peers,  had  otained  a  glorious  recognition  of  the  services 
rendered  by  Daguerre  and  Niepce.  In  1845  another  national 
recompense  was  accorded,  to  M.  Vicat,  the  engineer.  In  1874, 
Paul  Bert,  a  member  of  the  National  Assembly,  gladly  re- 
porting on  the  projected  law  tending  to  offer  a  national 
recompense  to  Pasteur,  wrote  quoting  those  precedents  : 

"  Such  an  assurance  of  gratitude,  given  by  a  nation  to  men 
who  have  made  it  richer  and  more  illustrious,  honours  it  at 
least  as  much  as  it  does  them.  ..."  Paul  Bert  continued 
by  enumerating  Pasteur's  discoveries,  and  spoke  of  the  millions 
Pasteur  had  assured  to  France,  "  without  retaining  the  least 
share  of  them  for  himself."  In  sericiculture  alone,  the  losses 
in  twenty  years,  before  Pasteur's  interference,  rose  to  1,500 
millions  of  francs. 

"  M.   Pasteur's  discoveries,  gentlemen,"  concluded  Paul 
Bert ,  ' '  after  throwing  a  new  light  on  the  obscure  question 
fermentations  and  of  the  mode  of  appearance  of  microsc 
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some  advice  which  highly  irritated  him  :  they  advised  him  to 
rest.  It  ia  trae  that  his  cerebral  hemorrhage  had  left  him 
with  a  certain  degree  of  lameness  and  a  slight  stiffness  of  the 
left  handy  those  external  signs  reminding  him  only  too  well 
of  the  threatening  possibility  of  another  stroke ;  but  his  mighty 
soul  was  more  than  ever  powerful  to  master  his  infirm  body. 
It  was  therefore  evident  that  Nisard,  usually  very  subtle  in  his 
insight  into  character,  did  not  thoroughly  understand  Pasteur 
when  he  wrote  to  him,  "Now,  dear  friend,  you  must  give  up 
your  energies  to  living  for  your  family,  for  all  those  who  love 
you ,  and  a  little  too  for  yourself. ' ' 

In  spite  of  his  deep,  even  passionate  tenderness  for  his 
family,  Pasteur  had  other  desires  than  to  limit  his  life  to  such 
a  narrow  circle.  Every  man  who  knows  he  has  a  mission  to 
fulfil  feels  that  there  are  rays  of  a  light  purer  and  more 
exalted  than  that  proceeding  from  the  hearth.  As  to  the 
suggestion  that  Pasteur  should  take  care  of  his  own  health, 
it  was  as  useless  as  it  would  be  to  advise  certain  men  to  take 
care  of  that  of  others. 

Dr.  AndraJ  had  vainly  said  and  written  that  he  should  tat- 
bid  Pasteur  any  assiduous  labour.  Pasteur  considered  that 
not  to  work  was  to  lose  the  object  of  living  at  all.  If,  however, 
a  certain  equilibrium  was  established  between  the  anxious 
aohcitude  of  friends,  the  prohibitions  of  medical  advisers  and 
the  great  amount  of  work  which  Pasteur  insisted  on  doing,  it 
was  owing  to  her  who  with  a  discreet  activity  watched  in 
silence  to  see  that  nothing  outside  his  work  should  complicate 
Pasteur's  life,  herself  his  most  precious  collaborator,  the  con- 
fidante of  every  experiment. 

Everything  was  subordinate  to  the  laboratory;  Pasteur 
never  accepted  an  invitation  to  those  large  social  gatherings 
which  are  a  tax  laid  by  those  who  have  nothing  to  do  on  the 
time  of  those  who  are  busy,  especially  if  they  be  celebrated. 
Pasteur's  name,  known  throughout  the  world,  was  never  men* 
tioned  in  fashionable  journals ;  he  did  not  even  go  to  theatres. 
In  the  evening,  after  dinner,  he  usually  perambulated  the 
hall  and  corridor  of  his  rooms  at  the  Ecole  Normale,  cogitating 
over  various  details  of  his  work.  At  ten  o'clock,  he  went  to 
bed,  and  at  eight  the  next  morning,  whether  he  had  had  a 
good  night  or  a  bad  one,  he  resumed  his  work  in  the  laboratory. 

That  regular  life ,  preserving  its  even  tenor  through  so  mp*^** 
polemics    and  discussions^  was    momentarily    perturbe<^ 
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women ,  more  than  one  hundred  persons  were  occupied  in  yarious 
ways,  washing  the  mortars  with  which  the  moths  are  pounded 
before  being  put  under  the  microscopes,  cleansing  the  slides » 
etc. ;  in  fact,  doing  those  various  delicate  but  simple  operations 
which  had  formerly  been  pronounced  to  be  impracticable- 
Pasteur's  thoughts  went  back  to  his  experiments  in  the  Pont- 
Oisquet  greenhouse,  to  the  modest  beginnings  of  his  process, 
now  so  magnificently  applied  in  Italy.  A  month  before  this, 
J.  B.  Dumas,  presiding  at  a  scientific  meeting  at  Clermont 
Ferrand,  had  said — 

"The  future  belongs  to  Science;  woe  to  the  nations  who 
close  their  eyes  to  this  fact.  .  .  .  Let  us  call  to  our  aid  on  this 
neutral  and  pacific  ground  of  Natural  Philosophy,  where  defeats 
cost  neither  blood  nor  tears,  those  hearts  which  are  moved  by 
their  country's  grandeur ;  it  is  by  the  exaltation  of  science  that 
France  will  recover  her  prestige." 

Those  same  ideas  were  expressed  in  a  toast  given  by  Pasteur 
in  the  name  of  France  at  a  farewell  banquet,  when  the  800 
members  of  the  Sericioulture  Congress  were  present. 

"Gentlemen,  I  propose  a  toast — To  the  peaceful  strife  of 
Science.  It  is  the  first  time  that  I  have  the  honour  of  being 
present  on  foreign  soil  at  an  international  congress ;  I  ask  my- 
self what  are  the  impressions  produced  in  me,  besides  these 
ooorteous  discussions,  by  the  brilliant  hospitality  of  the  noble 
Milanese  city,  and  I  find  myself  deeply  impressed  by  two 
propositions.  First,  that  Science  is  of  no  nationahty;  and 
secondly,  in  apparent,  but  only  in  apparent,  contradiction,  that 
Science  is  the  highest  personification  of  nationality.  Science 
has  no  nationality  because  knowledge  is  the  patrimony  of 
humanity,  the  torch  which  gives  light  to  the  world.  Sdenoe 
should  be  the  highest  personification  of  nationality  because,  of 
all  the  nations,  that  one  will  always  be  foremost  which  shall 
be  first  to  progress  by  the  labours  of  thought  and  of  intelligence. 

*  *  Let  us  therefore  strive  in  the  pacific  field  of  Science  for  the 
pre-eminence  of  our  several  countries.  Let  us  strive,  for  strife 
is  effort,  strife  is  life  when  progress  is  the  goal. 

"You  Italians,  try  to  multiply  on  the  soil  of  your  beautiful 
and  glorious  country  the  Tecchi,  the  Brioscbi,  the  Tacchini, 
the  Sella,  the  Cornalia.  .  .  .  You,  proud  children  of  Austria- 
Hungary,  follow  even  more  firmly  than  in  the  past  the  fruitful 
impulse  which  an  eminent  statesman,  now  your  representative 
at  the  Court  of  England,  has  given  to  Science  and  Agriculture. 
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that,  no  organisms  were  produced,  as  was  stated  in  the  thesis 
of  M.  Ghamberland ,  then  a  curator  at  the  laboratory,  and  who 
took  an  active  part  in  these  experiments. 

A  chapter  might  well  have  been  written  by  a  moralist  "  On 
the  use  of  certain  opponents  " ;  for  it  was  through  that  discus- 
aion  with  Bastian  that  it  was  discovered  how  it  was  that — at 
the  time  of  the  celebrated  discussions  on  spontaneous  genera- 
tion—the heterogenists,  Pouchet,  Joly,  and  Musset,  operating 
as  Pasteur  did,  but  in  a  different  medium,  obtained  results  ap- 
parently contradictory  to  Pasteur's.  If  their  flasks,  filled  with 
a  decoction  of  hay,  almost  constantly  showed  germs,  whilst  Pas- 
teur's, full  of  yeast  water,  were  always  sterile,  it  was  because 
the  hay  water  contained  spores  of  the  bacillus  subtilis.  The 
spores  remained  inactive  as  long  as  the  liquid  was  preserved 
from  the  contact  of  air,  but  as  soon  as  oxygen  re-entered  the 
flask  they  were  able  to  develop. 

The  custom  of  raising  liquids  to  a  temperature  of  120^  C. 
in  order  to  sterilize  them  dates  from  that  conflict  with  Bastian. 
"  But,*'  writes  M.  Duclaux,  "the  heating  to  120^  of  a  flask 
half  filled  with  liquid  can  sterilize  the  liquid  part  only, 
allowing  life  to  persist  in  those  regions  which  are  not  in  contact 
with  the  liquid.  In  order  to  destroy  everything,  the  dry  walls 
must  be  heated  to  180^  C/' 

A  former  pupil  of  the  Ecole  Normale,  who  had  been  a  curator 
in  Pasteur's  laboratory  since  October,  1876,  Boutroux  by  name, 
who  witnessed  all  these  researches,  wrote  in  his  thesis  :  "  The 
knowledge  of  these  facts  makes  it  possible  to  obtain  absolutely 
pure  neutral  culture  mediums,  and,  in  consequence,  to  study 
as  many  generations  as  are  required  of  one  unmixed  micro- 
organism, whenever  pure  seed  has  been  procured." 

Pasteur  has  defined  what  he  meant  by  putting  tubes,  cotton, 
vases,  etc. ,  through  a  flame.  "  In  order  to  get  rid  of  the  micro- 
scopic germs  which  the  dusts  of  air  and  of  the  water  used  for 
the  washing  of  vessels  deposit  on  every  object,  the  best  means 
is  to  place  the  vessels  (their  openings  closed  with  pads  of  cotton 
wool)  during  half  an  hour  in  a  gas  stove,  heating  the  air  in 
which  the  articles  stand  to  a  temperature  of  about  160^  G.  to 
200^  C.  The  vessels,  tubes,  etc.,  are  then  ready  for  use.  The 
jcotton  wool  is  enclosed  in  tubes  or  in  blotting-paper." 

What  Pasteur  had  reconmiended  to  surgeons,  when  he  ad- 
maed  them  to  pass  through  a  flame  all  the  instruments  they 
used,  had  become  a  current  practice  in  the  laboratory ;  the  least 
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pad  of  cotton  wool  used  as  a  stopper  was  previously  steri^. 
Thus  was  an  entirely  new  technique  rising  fully  aimed  and 
ready  to  repel  new  attacks  and  ensure  new  victories. 

If  Pasteur  was  so  anxious  to  drive  Dr.  Bastian  to  the  ^, 
it  was  because  he  saw  behind  that  so-called  experiment  on 
spontaneous  generation  a  cause  of  perpetual  conflict  with  phy- 
sicians and  surgeons.  Some  of  them  desired  to  repel  pmdj 
and  simply  the  whole  theory  of  germs.  Others,  disposed  to 
admit  the  results  of  Pasteur's  researches,  as  laboratory  work, 
did  not  admit  his  experimental  incursions  on  clinical  gicimd. 
Pasteur  therefore  wrote  to  Dr.  Bastian  in  the  early  part  of 
July,  1877— 

' '  Do  you  know  why  I  desire  so  much  to  fight  and  oonqner 
you?  it  is  because  you  are  one  of  the  principal  adepts  ci  a 
medical  doctrine  which  I  believe  to  be  fatal  to  progress  in  Ae 
art  of  healing — the  doctrine  of  the  spontaneity  of  all  disesaea 
.  That  is  an  error  which,  I  repeat  it,  is  harmful  to  medical 
progress.  From  the  prophylactic  as  well  as  from  the  thoa- 
peutic  point  of  view,  the  fate  of  the  physician  and  sorgeon 
depends  upon  the  adoption  of  the  one  or  the  other  of  these  two 
doctrines/* 
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blood.    The  result  was  identical :  death  ensued,  but  no  bac- 
teridia.     Were  there  then  two  diseases? 

Others  made  observations  in  their  turn.    It  occurred  to  a 
young  German  physician,  Dr.  Koch,  who  in  1876  was  begin- 
ning his  career  in  a  small  village  in  Germany,  to  seek  a  culture 
medium  for  the  bacteridium.    A  few  drops  of  aqueous  humour, 
coUected  in  the  eyes  of  oxen  or  of  rabbits,  seemed  to  him 
favourable.    After  a  few  hours  of  this  nutrition  the  rods  seen 
under  the  microscope  were  ten  or  twenty  times  larger  than  at 
first;  they  lengthened  immoderately,  so  as  to  oover  the  whole 
slide  of  the  microscope,  and  might  have  been  compared  to  a 
ball  of  tangled  thread.    Dr.  Eoch  examined  those  lengths,  and 
after  a  certain  time  noticed  little  spots  here  and  there  looking 
like  a  punctuation  of  spores.    Tyndall,  who  knew  how  to  secure 
continuous  attention  by  a  variety  of  comparisons,  said  at  a  scien- 
tific conference  in  Glasgow  a  few  months  later  that  those  little 
ovoid  bodies  were  contained  within  the  envelope  of  the  filament 
like  peas  in  their  pods.    It  is  interesting  to  note  that  Pasteur, 
when  he  studied,  in  connection  with  silkworm  diseases,  the 
mode  of  reproduction  of  the  vibriones  of  flachery,  had  seen 
them  divide  into  spores  similar  to  shining  corpuscles ;  he  had 
demonstrated  that  those  spores,  like  seeds  of  plants,  could  re- 
vive after  a  lapse  of  years  and  continue  their  disastrous  work. 
The  bacterium  of  charbon,  or  bacillus  anthracis  as  it  now  began 
to  be  called,  reproduced  itself  in  the  same  way,  and,  when 
inoculated  by  Dr.  £och  into  guinea-pigs,  rabbits  and  mice,  pro- 
voked splenic  fever  as  easily  and  inevitably  as  blood  from  the 
veins  of  an  animal  that  had  died  of  the  disease.     Bacilli  and 
spores  therefore  yielded  the  secret  of  the  contagion,  and  it 
seemed  that  the  fact  was  established,  when  Paul  Bert,  in 
January,  1877,  announced  to  the  Sociiti  de  Biologie  that  it  was 
**  possible  to  destroy  the  bacillus  anthracis  in  a  drop  of  blood  by 
compressed  oxygen,  to  inoculate  what  remained,  and  to  re- 
produce the  disease  and  death  without  any  trace  of  the  bac- 
teridium. .  .  .  Bacteridia,*'  he  added,  "  are  therefore  neither 
the  cause  nor  the  necessary  effect  of  splenic  fever,  which  must 
be  due  to  a  virus." 

Pasteur  tackled  the  subject.  A  little  drop  of  the  blood  of  an 
animal  which  had  died  of  anthrax — a  microscopic  drop— was 
laid,  sown,  after  the  usual  precautions  to  ensure  purity,  in  a 
bterilized  balloon  which  contained  neutral  or  slightly  alkaline 
urine.    The  culture  medium  might  equally  be  common  house- 
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tures  caased  septicsdmia  in  an  animal.  But,  while  the  bacillus 
anthracis  is  aerobic,  the  septic  vibrio,  being  anaerobic,  must  be 
caltivated  in  a  vacuum,  or  in  carbonic  acid  gas.  And,  cultivat- 
ing those  bacteridia  and  those  vibriones  with  at  least  as  much 
care  as  a  Dutchman  might  give  to  rare  tulips ,  Pasteur  succeeded 
in  parting  the  bacillus  anthracis  and  the  septic  vibrio  when 
they  were  temporarily  associated.  In  a  culture  in  contact  with 
air,  only  bacteridia  developed,  in  a  culture  preserved  from  air, 
only  the  septic  vibrio. 

What  Pasteur  called  "  the  Paul  Bert  fact "  now  alone  re- 
mained to  be  explained ;  this  also  was  simple.  The  blood  Paul 
Bert  had  received  from  Chartres  was  of  the  same  quality  as 
that  which  Jaillard  and  Leplat  had  had ;  that  is  to  say  already 
septic.  If  filaments  of  bacillus  anthracis  and  of  septic  vibriones 
perish  under  compressed  oxygen,  such  is  not  the  case  with 
the  germs,  which  are  extremely  tenacious ;  they  can  be  kept  for 
several  hours  at  a  temperature  of  70^  C,  and  even  of  96°  G. 
Nothing  injures  them,  neither  lack  of  air,  carbonic  acid  gas  nor 
compressed  oxygen.  Paul  Bert,  therefore,  killed  filamentous 
bacteridia  under  the  influence  of  high  pressure ;  but,  as  the 
germs  were  none  the  worse,  those  germs  revived  the  splenic 
fever.  Paul  Bert  came  to  Pasteur's  laboratory,  ascertained 
facts  and  watched  experiments.  On  June  28, 1877 ,  he  hastened 
to  the  Soci^td  de  Biologic  and  proclaimed  his  mistake,  acting  in 
this  as  a  loyal  Frenchman,  Pasteur  said. 

In  spite  of  this  testimony,  and  notwithstanding  the  admira- 
tion conceived  for  Pasteur  by  certain  medical  men — notably  H. 
Queneau  de  Mussy,  who  published  in  that  very  year  (1877)  a 
paper  on  the  theory  of  the  contagium  germ  and  the  application 
of  that  theory  to  the  etiology  of  typhoid  fever — the  struggle 
was  being  continued  between  Pasteur  and  the  current  medical 
doctrines.  In  the  long  discussion  which  began  at  that  time 
in  the  Academic  de  M^decine  on  typhoid  fever,  some  masters 
of  medical  oratory  violently  attacked  the  germ  theory,  pro- 
claiming the  spontaneity  of  living  organism.  Typhoid  fever, 
they  said,  is  engendered  by  ourselves  within  ourselves.  Whilst 
Pasteur  was  convinced  that  the  day  would  come— and  that 
was  indeed  the  supreme  goal  of  his  life  work — when  contagioilj 
and  virulent  diseases  would  be  effaced  from  the  preoccupatioorj, 
mournings  and  anxieties  of  humanity,  and  when  the  infinile- 
simally  small,  known,  isolated  and  studied,  would  at  last  be 
vanquished,  his  ideas  were  called  Utonian  drnaniq 
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1878:  "Dear  colleague  and  friend,  microbe  and  microbia  are 
very  good  words.  To  designate  the  animalcule  I  should  giye 
the  preference  to  microbe,  because,  as  you  say,  it  is  short,  and 
because  it  leaves  microbia,  a  feminine  noun ,  for  the  designation 
of  the  state  of  a  microbe." 

Certain  philologists  criticized  the  formation  of  the  word  in 
the  name  of  the  Greek  language.  Microbe,  they  said,  means 
an  animal  with  a  short  life,  rather  than  an  infinitesimally 
small  animal.  Littr6  gave  a  second  testimonial  to  the  word 
microbe — 

"It  is  true,"  he  wrote  to  S^dillot,  "that  /uxp6/3io^  and 
4Aay(p60io^  probably  mean  in  Greek  short-lived  and  long-lived. 
But,  as  you  justly  remark,  the  question  is  not  what  is  most 
purely  Greek,  but  what  is  the  use  made  in  our  language  of  the 
Greek  roots.  Now  the  Greek  has  /3io^,  life,  fiiovp,  to  live, 
/3iov^,  living,  the  root  of  which  may  very  well  figure  under  the 
form  of  bi,  bia  with  the  sense  living,  in  aerobia,  anaerobia  and 
microbe.  I  should  advise  you  not  to  trouble  to  answer 
criticisms,  but  let  the  word  stand  for  itself,  which  it  will  no 
doubt  do."  Pasteur,  by  adopting  it,  made  the  whole  world 
familiar  vrith  it. 

Though  during  that  month  of  March,  1878,  Pasteur  had  had 
the  pleasure  of  hearing  S^Uot's  prophetic  words  at  the 
Academic  des  Sciences,  he  had  heard  very  different  language 
at  the  Academic  de  M^ecine.  Colin  of  Alfort,  from  the  iso- 
lated comer  where  he  indulged  in  (his  misanthropy,  had 
renewed  his  criticisms  of  Pasteur.  As  he  spoke  unceasingly 
of  a  state  of  virulent  anthrax  devoid  of  bacteridia,  Pasteur, 
losing  patience,  begged  of  the  Academic  to  nominate  a  Com- 
mission of  Arbitration. 

"  I  desire  expressly  that  M.  Colin  should  be  urged  to  demon* 
strate  what  he  states  to  be  the  fact,  for  his  assertion  implies 
another,  which  is  that  an  organic  matter,  containing  neither 
bacteridia  nor  germs  of  bacteridia,  produces  within  the  body  of 
a  living  animal  the  bacteridia  of  anthrax.  This  would  be  the 
spontaneous  generation  of  the  bacillus  anthracis  I  " 

Colin's  antagonism  to  Pasteur  was  such  that  be  contra- 
dicted him  in  every  point  and  on  every  subject.  Pasteur  having 
stated  that  birds,  and  notably  hens,  did  not  take  the  charbon 
disease,  Colin  had  hastened  to  say  that  nothing  was  easier  than 
to  give  anthrax  to  hens ;  this  was  in  July,  1877.  Pasteur,  who 
was  at  that  moment  sending  Colin  some  samples  of  bacteridia 
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that  it  had  died  on  the  Monday  at  five  o'clock,  twenty-nine 
honrs  after  the  inoculation.  He  also  explained,  in  his  own 
name,  and  in  the  names  of  Messrs.  Joubert  and  Chamberland, 
how  in  the  presence  of  the  curious  fact  that  hens  were  refrac- 
tory to  charbon,  it  had  occurred  to  them  to  see  whether  that 
singular  and  hitherto  mysterious  preservation  did  not  have  its 
cause  in  the  temperature  of  a  hen's  body,  "  higher  by  several 
degrees  than  the  temperature  of  the  body  of  all  the  animal 
species  which  can  be  decimated  by  charbon." 

This  preconceived  idea  was  followed  by  an  ingenious  experi- 
ment. In  order  to  lower  the  temperature  of  an  inoculated 
hen's  body,  it  was  kept  for  some  time  in  a  bath,  the  water 
covering  one-third  of  its  body.  When  treated  in  that  way, 
said  Pasteur,  the  hen  dies  the  next  day.  "  All  its  blood, 
spleen,  lungs,  and  liver  are  filled  with  bacilli  anthracis  sus- 
ceptible of  ulterior  cultures  either  in  inert  liquids  or  in  the 
bodies  of  animals.    We  have  not  met  with  a  single  exception.** 

As  a  proof  of  the  success  of  the  experiment,  the  white  hen 
lay  on  the  floor  of  the  cage.  As  people  might  be  forthcoming, 
even  at  the  Academy,  who  would  accuse  the  prolonged  bath 
of  having  caused  death,  one  of  the  two  living  hens,  a  gray 
one,  who  was  extremely  lively,  had  been  placed  in  the  same 
bath,  at  the  same  temperature  and  during  the  same  time. 
The  third  one,  a  black  hen,  also  in  perfect  health,  had  been 
inoculated  at  the  same  time  as  the  white  hen,  with  the  same 
liquid,  but  with  ten  drops  instead  of  five,  to  make  the  com- 
parative result  more  convincing ;  it  had  not  been  subjected  to 
the  bath  treatment.  "You  can  see  how  healthy  it  is,"  said 
Pasteur ;  '  ^  it  is  therefore  impossible  to  doubt  that  the  white 
hen  died  of  charbon ;  besides,  the  fact  is  [nroved  by  the  bac- 
teridia  which  fill  its  body." 

A  fourth  experiment  remained  to- be  tried  on  a  fourth  hen, 
but  the  Academy  of  Medicine  did  not  care  to  hold  an  all-night 
sitting.  Time  lacking,  it  was  only  done  later,  in  the  labora- 
tory. Could  a  hen,  inoculated  of  charbon  and  placed  in  a 
bath,  recover  and  be  cured  merely  by  being  taken  out  of  its 
bath?  A  hen  was  taken,  inoculated  and  held  down  a  prisoner 
in  a  bath,  its  feet  fastened  to  the  bottom  of  the  tub,  until  it 
was  obvious  that  the  disease  was  in  full  progress.  The  hen 
was  then  taken  out  of  the  water,  dried,  and  wrapped  up  in 
cottpn  wool  and  placed  in  a  temperature  of  35^  C.     The  bac- 
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septic  poison  was  created,  bom  spontaneonsly,  which  was  after- 
wards carried  to  other  patients  by  such  medicines  as  the  tools 
and  bandages  and  the  hands  of  the  surgeon.  But,  originally, 
before  the  propagation  of  the  contagium  germ,  a  purulent  in- 
fection was  spontaneously  produced  and  developed.  And,  in 
order  to  put  his  teaching  into  forcible  words,  M.  Le  Fort 
declared  to  the  Academic  de  M^decine :  "I  believe  in  the 
anteriority  of  the  principle  of  purulent  infection  in  certain, 
patients ;  that  is  why  I  oppose  the  extension  to  surgery  of  the 
germ  theory  which  proclaims  the  constant  exteriority  of  that 
principle/' 

Pasteur  rose,  and  with  his  firm,  powerful  voice,  exclaimed  : 
' '  Before  the  Academy  accepts  the  conclusion  of  the  paper  we 
have  just  heard,  before  the  application  of  the  germ  theory  to 
pathology  is  condemned,  I  beg  that  I  may  be  allowed  to  make 
a  statement  of  the  researches  I  am  engaged  in  with  the  colla- 
boration of  Messrs.  Joubert  and  Ghamberland." 

His  impatience  was  so  great  that  he  formulated  then  and 
there  some  headings  for  the  lecture  he  was  preparing,  proposi- 
tions on  septicsBmia  or  putrid  infection,  on  the  septic  vibrio 
itself,  on  the  germs  of  that  vibrio  carried  by  wind  in  the  shape 
of  dust,  or  suspended  in  water,  on  the  vitality  of  those  germs, 
etc.  He  called  attention  to  the  mistakes  which  might  be  made 
if,  in  that  new  acquaintance  with  microbes,  their  morphologic 
aspect  alone  was  taken  account  of.  "  The  septic  vibrio,  for 
instance,  varies  so  much  in  its  shape,  length  and  thickness, 
according  to  the  media  wherein  it  is  cultivated,  that  one  would 
think  one  was  dealing  with  beings  specifically  distinct  from 
each  other." 

It  was  on  April  80,  1878,  that  Pasteur  read  that  celebrated 
lecture  on  the  germ  theory,  in  his  own  name  and  in  that  of 
Messrs.  Joubert  and  Chamberland.  It  began  by  a  proud  exor- 
dium :  "  All  Sciences  gain  by  mutual  support.  When,  subse- 
quently to  my  early  communications  on  fermentations,  in  1867- 
1858,  it  was  admitted  that  ferments,  properly  so  called,  are  liv- 
ing beings ;  that  germs  of  microscopical  organisms  abound  on 
the  surface  of  all  objects  in  the  atmosphere  and  in  water ;  that 
the  hypothesis  of  spontaneous  generation  is  a  chimera;  that 
wines,  beer,  vinegar,  blood,  urine  and  all  the  liquids  of  the 
economy  are  preserved  from  their  common  changes  when  in 
contact  with  pure  air — Medicine  and  Surgery  cast  their  eyes 
towards  these  new  lights.     A  French  physician,  M.  Davainc. 
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"  As  for  me,  penonally/'  wrote  Pasteur  in  the  first  pages 
of  his  Critical  Examinatian  of  a  Posthumous  Work  of  Claude 
Bernard  on  Fermentation,  "1  foond  myself  cruelly  puzzled; 
had  I  the  right  to  consider  Claude  Bernard's  MS.  as  the  expres- 
sion of  his  thought,  and  was  I  free  to  criticize  it  thoroughly?  " 
The  table  of  contents  and  headings  of  chapters  in  Claude 
Bernard's  incomplete  MS.  condemned  Pasteur's  work  on 
alcoholic  fermentation.  The  non-existence  of  life  without  air ; 
the  ferment  not  originated  by  exterior  germs ;  alcohol  formed 
by  a  soluble  ferment  outside  life  .  .  .  such  were  Claude 
Bernard's  conclusions.  "  If  Claude  Bernard  was  conyinced/' 
thought  Pasteur,  "  that  he  held  the  key  to  the  masterly  con- 
clusions with  which  he  ended  his  manuscript,  what  could  haTe 
been  his  motiTC  in  withholding  it  from  me  ?  I  looked  back 
upon  the  many  marks  of  kindly  affection  which  he  had  given 
me  since  I  entered  on  a  sdentifio  career,  and  I  came  to  the 
conclusion  that  the  notes  left  by  Bernard  were  but  a  pro- 
gramme of  studies,  that  he  had  tackled  the  subject,  and  that, 
following  in  this  a  method  habitual  to  him,  he  had,  the  better 
to  discover  the  truth,  formed  the  intention  of  trying  experi- 
ments which  might  contradict  my  opinions  and  results." 

Pasteur,  much  perplexed,  resolved  to  put  the  case  before  his 
colleagues,  and  did  so  two  days  lat^.  He  spoke  of  Bernard's 
silence,  his  abstention  from  any  allusion  at  tiieir  weekly  meet* 
ings.  "  It  seems  to  me  almost  impossible,"  he  said,  "  and  I 
wonder  that  those  who  are  publishing  these  notes  have  not  per- 
ceived that  it  is  a  very  delicate  thing  to  take  upon  oneself,  with 
no  authorization  from  the  author,  the  making  public  of  private 
notebooks  I  Which  of  us  would  care  to  think  it  might  be  done 
to  him  I  .  .  .  Bernard  must  have  put  before  himself  that 
leading  idea,  that  I  was  in  the  wrong  on  every  point,  and  taken 
that  method  of  preparing  the  subject  he  intended  to  study." 
Such  was  also  the  opinion  of  those  who  remembered  that 
Claude  Bernard's  advice  invariably  was  that  every  theory 
should  be  doubted  at  first  and  only  trusted  when  found  capable 
of  resisting  objections  and  attacks. 

"If  then,  in  the  intimacy  of  conversation  with  his  friends 
and  the  yet  more  intimate  secret  of  notes  put  down  on  paper 
and  carefully  put  away,  Claude  Bernard  develops  a  plan  of 
research  with  a  view  to  judging  of  a  theory— if  he  imagines 
experiments — he  is  resolved  not  to  speak  about  it  until  those 
experiments  have  been  clearly  checked;  we  should  therefore 
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pendently  of  cells  would  hamper  me.  It  is  true — I  own  it 
without  hesitation,  and  I  am  ready  to  explain  myself  more 
lengthily  if  desired— that  at  present  I  neither  see  the  necessity 
for  the  existence  of  those  ferments,  nor  the  usefulness  of  their 
action  in  this  order  of  fermentations.  Why  should  actions  of 
diastase^  which  are  but  phenomena  of  hydration,  be  confused 
with  those  of  organized  ferments,  or  vice  versft?  But  I  do  not 
see  that  the  presence  of  those  soluble  substances,  if  it  were 
ascertained,  could  change  in  any  way  the  conclusions  drawn 
from  my  labours,  and  even  less  so  if  alcohol  were  formed  by 
electrolysis. 

"  They  agree  with  me  who  admit : 

"Firstly.  That  fermentations,  properly  so  called,  offer  as 
an  essential  condition  the  presence  of  microscopic  organisms. 

"  Secondly.  That  those  organisms  have  not  a  spontaneous 
origin. 

"  Thirdly.  That  the  life  of  every  organism  which  can  exist 
away  from  free  oxygen  is  suddenly  concomitant  with  acts  of 
fermentation ;  and  that  it  is  so  with  every  cell  which  continues 
to  produce  chemical  action  without  the  contact  of  oxygen.** 

When  Pasteur  related  this  discussion,  and  formed  of  it  an 
appendix  to  his  book.  Critical  Examination  of  a  Posthumoui 
Work  of  Claude  Bernard  on  Fermentations,  his  painful  feelings 
in  opposing  a  friend  who  was  no  more  were  so  clearly  evidenced 
that  Sainte  Claire  Deville  wrote  to  him  (June  9,  1879) :  "  My 
dear  Pasteur,  I  read  a  few  passages  of  your  new  book  yester- 
day to  a  small  party  of  professors  and  savants.  We  all  were 
much  moved  by  the  expressions  with  which  you  praise  our 
dear  Bernard,  and  by  your  feelings  of  friendship  and  pure 
fraternity." 

Sainte  Claire  Deville  often  spoke  of  his  admiration  for 
Pasteur's  precision  of  thought,  his  forcible  speech,  the  clearness 
of  his  writings.  As  for  J.  B.  Dumas,  he  called  the  attention 
of  his  colleagues  at  the  Academic  Fran^aise  to  certain  pages 
of  that  Critical  Examination.  Though  unaccustomed  to  those 
particular  subjects,  they  could  not  but  be  struck  by  the  sagacity 
and  ingenuity  of  Pasteur's  researches,  and  by  the  eloquence 
inspired  by  his  genius.  A  propos  of  those  ferment  germs,  which 
turn  grape  juice  into  wine,  and  from  which  he  had  preserved 
his  swathed  bunches,  Pasteur  wrote — 

"What  meditations  are  induced  by  those  results  1  It  is 
impossible  not  to  observe  that,  the  further  we  penetrate  into  the 
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certain  puerperal  infections,  a  microbe  in  the  shape  of  a  chain 
or  chaplet,  which  lent  itself  very  well  to  culture. 

"  Pasteur/'  wrote  M.  Boux,  "  does  not  hesitate  to  declare 
that  that  microscopic  organism  is  the  most  frequent  cause  of 
infection  in  recently  delivered  women.  One  day,  in  a  discus- 
sion on  puerperal  fever  at  the  Academy,  one  of  his  most  weighty 
colleagues  was  eloquently  enlarging  upon  the  causes  of  epi- 
demics in  lying-in  hospitals ;  Pasteur  interrupted  him  from  his 
place.  '  None  of  those  things  cause  the  epidemic ;  it  is  the 
nursing  and  medical  staff  who  cany  the  microbe  from  an  in- 
fected woman  to  a  healthy  one.'  And  as  the  orator  replied  that 
he  feared  that  microbe  would  never  be  found,  Pasteur  went  to 
the  blackboard  and  drew  a  diagram  of  the  chain-like  organism, 
saying  :  '  There,  that  is  what  it  is  like ! '  His  conviction  was 
so  deep  that  he  could  not  help  expressing  it  forcibly.  It  would 
be  impossible  now  to  picture  the  state  of  surprise  and  stupe- 
faction into  which  he  would  send  the  students  and  doctors  in 
hospitals,  when,  with  an  assurance  and  simplicity  almost  dis- 
concerting in  a  man  who  was  entering  a  lying-in  ward  for  the 
first  time,  he  criticised  the  appliances,  and  declared  that  all  the 
linen  should  be  put  into  a  sterilizing  stove." 

Pasteur  was  not  satisfied  with  offering  advice  and  criticism, 
making  for  himself  irreconcilable  enemies  amongst  those  who 
were  more  desirous  of  personal  distinction  than  of  the  progress 
of  Science.  In  order  the  better  to  convince  those  who  still 
doubted,  he  afiBrmed  that,  in  a  badly  infected  patient — what  he 
usually  and  sorrowfully  called  an  invaded  patient — he  could 
bring  the  microbe  into  evidence  by  a  simple  pin  prick  on 
the  finger  tip  of  the  unhappy  woman  doomed  to  die  the  next 
day. 

"  And  he  did  so,"  writes  M.  Boux.  "  In  spite  of  the  tyranny 
of  medical  education  which  weighed  down  the  public  mind, 
some  students  were  attracted,  and  came  to  the  laboratory  to 
examine  more  closely  those  matters,  which  allowed  of  such 
precise  diagnosis  and  such  confident  prognosis." 

What  struggles,  what  efforts,  were  necessary  before  it  could 
be  instilled  into  every  mind  that  a  constant  watch  must  be 
kept  in  the  presence  of  those  invisible  foes,  ready  to  invade 
the  human  body  through  the  least  scratch — that  surgeons, 
dressers  and  nurses  may  become  causes  of  infection  and  pro* 
pagators  of  death  through  forgetfulness  1  and  before  the  theory 
of  germs  and  the  all  powerfulness  of  microbes  could  be  put 
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in  the  laboratory,  every  one  trying  day  by  day  to  penetrate  fur- 
ther into  Pasteor's  thoughts.  His  family  circle  had  widened ; 
his  son  and  his  daughter  had  married ,  and  the  two  new-oomen 
had  soon  been  initiated  into  past  results  and  recent  experi- 
ments. He  had,  in  his  childhood  and  youth,  been  passionately 
loved  by  his  parents  and  sisters,  and  now,  in  his  middle  age,  hit 
tenderness  towards  his  wife  and  children  was  eagerly  repaid  by 
the  love  they  bore  him.  He  made  happiness  around  him  whilst 
he  gave  glory  to  France. 


CHAPTER    X 
1880—1882. 

A  NBW  microbe  now  became  the  object  of  the  same  stadiea 
of  culture  and  inoculation  as  the  bacillus  anthracis.  Beaders 
of  this  book  may  have  had  occasion  to  witness  the  disasters 
caused  in  a  farmyard  by  a  strange  and  sudden  epidemic. 
Hens,  believed  to  be  good  sitters,  are  found  dead  on  their  nests. 
Others,  surrounded  by  their  brood,  allow  the  chicks  to  leave 
them,  giving  them  no  attention ;  they  stand  motionless  in  the 
centre  of  the  yard,  staggering  under  a  deadly  drowsiness.  A 
young  and  superb  cock,  whose  triumphant  voice  was  yesterday 
heard  by  all  the  neighbours,  falls  into  a  sudden  agony,  his  beak 
dosed,  his  eyes  dim,  his  purple  comb  drooping  limply.  Other 
chickens,  respited  till  the  next  day,  come  near  the  dying  and 
the  dead,  picking  here  and  there  grains  soiled  with  excreta  con- 
taining the  deadly  germs  :  it  is  chicken  cholera. 

An  Alsatian  veterinary  surgeon  of  the  name  of  Moritz  had 
been  the  first  to  notice,  in  18i59,  some  "  granulations  "  in  the 
corpses  of  animals  struck  down  by  this  lightning  disease,  which 
sometimes  kills  as  many  as  ninety  chickens  out  of  a  hundred, 
those  who  survive  having  probably  recovered  from  a  slight 
attack  of  the  cholera.  Nine  years  after  Moritz,  Perroncito,  an 
Italian  veterinary  surgeon,  made  a  sketch  of  the  microbe, 
which  has  the  appearance  of  little  specks.  Toussaint  studied 
it,  and  demonstrated  that  this  microbe  was  indeed  the  cause  of 
virulence  in  the  blood.  He  sent  to  Pasteur  the  head  of  a  cock 
that  had  died  of  cholera.  The  first  thhig  to  do,  after  isolating 
the  microbe,  was  to  try  successive  cultures;  Toussaint  had 
used  neutralized  urine.  This,  though  perfect  for  the  culture  of 
the  bacillus  anthracis,  proved  a  bad  culture  medium  for  the 
microbe  of  chicken  cholera;  its  multiplication  soon  became 
arrested.    If  sown  in  a  small  flask  of  yeast  water,  equally  fav- 
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and  death  frequently  supervenes  after  a  dumb  agony,  before 
the  animal  has  stirred  from  its  place;  sometimes  there  is  a 
faint  fluttering  of  the  wings  for  a  few  seconds." 

Pasteur  tried  the  effect  of  this  microbe  on  guinea-pigs  which 
had  been  brought  up  in  the  laboratory,  and  found  it  but  rarely 
mortal;  in  general  it  merely  caused  a  sore,  terminating  in  an 
abscess,  at  the  point  of  inoculation.  If  this  abscess  were 
opened,  instead  of  being  allowed  to  heal  of  its  own  accord,  the 
little  microbe  of  chicken  cholera  was  to  be  found  in  the  pus, 
preserved  in  the  abscess  as  it  might  be  in  a  phial. 

"  Chickens  or  rabbits,"  remarked  Pasteur,  "  living  in  the 
society  of  guinea-pigs  presenting  these  abscesses,  might  sud- 
denly become  ill  and  die  without  any  alteration  being  seen  in 
the  guinea-pigs'  health.  It  would  suffice  for  this  purpose  that 
those  abscesses  should  open  and  drop  some  of  their  contents 
on  the  food  of  the  chickens  and  rabbits. 

"An  observer  witnessing  those  facts,  and  ign(»rant  of  the 
above-mentioned  cause,  would  be  astonished  to  see  hens  and 
rabbits  decimated  without  apparent  cause,  and  would  believe 
in  the  spontaneity  of  the  evil ;  for  he  would  be  far  from  sup- 
posing that  it  had  its  origin  in  the  guinea-pigs,  all  of  them  in 
good  health.  How  many  mysteries  in  the  history  of  oon- 
tagions  will  one  day  be  solved  as  simply  as  this  111" 

A  chance,  such  as  happens  to  those  who  have  the  genius  of 
observation,  was  now  about  to  mark  an  immense  step  in 
advance  and  prepare  the  way  for  a  great  discovery.  As  k>ng 
as  the  culture  flasks  oi  chicken-cholera  microbe  had  been  sown 
without  interruption,  at  twenty-four  hours'  interval,  the 
virulence  had  remained  the  same ;  but  when  some  hens  were 
inoculated  with  an  old  culture,  put  away  and  forgotten  a  few 
weeks  before,  they  were  seen  with  surprise  to  become  ill  and 
then  to  recover.  These  unexpectedly  refractory  hens  were 
then  inoculated  with  some  new  culture,  but  the  phenomenon 
of  resistance  recurred.  What  had  happened?  What  could 
have  attenuated  the  activity  of  the  microbe  ?  Besearches 
proved  that  oxygen  was  the  cause ;  and,  by  putting  between 
the  cultures  variable  intervals  of  days,  of  one,  two  or  three 
months,  variations  of  mortality  were  obtained,  eight  hens  djdng 
out  of  ten,  then  five,  then  only  one  out  of  ten^  and  at  last, 
when,  as  in  the  first  case,  the  culture  had  had  time  to  get  stale, 
DO  hens  died  at  all,  though  the  microbe  could  still  be  cultivated. 

"Finally,"  said  Pasteur,  eagerly  explaining  thia  pbeno- 
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when  he  was  once  started  on  a  road,  he  distrusted  each  step 
and  only  progressed  in  the  train  of  precise,  clear  and  irrefntable 
experiments. 

A  paper  of  his  on  the  plague,  dated  April,  1880,  illustrates 
his  train  of  thought.  The  preceding  year  the  Academy  of 
Medicine  had  appointed  a  commission  composed  of  eight 
members,  to  draw  up  a  programme  of  research  relative  to  the 
plague.  The  scourge  had  appeared  in  a  village  situated  on  the 
right  bank  of  the  Volga,  in  the  district  of  Astrakhan.  There 
had  been  one  isolated  case  at  first,  followed  ten  days  later  by 
another  death ;  the  dread  disease  had  then  invaded  and  devoured 
the  whole  village,  going  from  house  to  house  like  an  inextin- 
guishable fire ;  370  deaths  had  occurred  in  a  population  of  1,872 
inhabitants ;  thirty  or  forty  people  died  every  day.  In  one  of 
those  sinister  moments  when  men  forget  everything  in  their 
desire  to  live,  parents  and  relations  had  abandoned  their  sick 
and  djring  among  the  unburied  dead,  with  20^  C.  of  frost  1 1 
The  neighbouring  villages  were  contaminated ;  but,  thanks  to 
the  Bussian  authorities,  who  had  established  a  strict  sanitary 
cordon,  the  evil  was  successfully  localized.  Some  doctors, 
meeting  in  Vienna,  declared  that  that  plague  was  no  other 
than  the  Black  Death  of  the  fourteenth  century,  which  had  de- 
populated Europe.  The  old  pictures  and  sculptures  of  the 
time ,  which  represent  Death  pressing  into  his  lugubrious  gang 
children  and  old  men,  beggars  and  emperors,  bear  witness  to 
the  formidable  ravages  of  such  a  scourge.  In  France,  since 
the  epidemic  at  Marseilles  in  1720,  it  seemed  as  if  the  plague 
were  but  a  memory,  a  distant  nightmare,  almost  a  horrible 
fairy  tale.  Dr.  Bochard,  in  a  report  to  the  Academic  de 
MMedne,  recalled  how  the  contagion  had  burst  out  in  May, 
1720;  a  ship,  having  lost  six  men  from  the  plague  on  its 
journey,  had  entered  Marseilles  harbour.  The  plague,  after 
an  insidious  first  phase,  had  raged  in  all  its  fury  in  July. 

"  Since  the  plague  is  a  disease,"  wrote  Pasteur  (whose  paper 
was  a  sort  of  programme  of  studies) ,  ' '  the  cause  of  which  is 
absolutely  unknown,  it  is  not  illogical  to  suppose  that  it  too  is 
perhaps  produced  by  a  special  microbe.  All  experimental 
research  must  be  guided  by  some  preconceived  ideas,  and  it 
would  probably  be  very  useful  to  tackle  the  study  of  that  disease 
with  the  belief  that  it  is  due  to  a  parasite. 

"  The  most  decisive  of  all  the  proofs  which  can  be  invoked 
in  favour  of  the  possible  correlation  between  a  determined, 
affection  and  the  presence  of  a  micro-organism,  is  that  afforded 
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an  interest  in  laboratory  research,  he  sent  to  his  friend  Nisard 
the  number  of  the  BtiUetin  of  the  Aoadimie  is  Mideeine 
which  contained  a  first  communication  on  chicken-cholera ,  and 
also  his  paper  on  the  plague* 

*'  Bead  them  if  you  have  time/'  he  wrote  (May  8,  1860) : 
"  they  may  interest  you,  and  there  ehauld  he  no  hlanke  in  your 
education.    They  will  be  followed  by  others. 

"  To-day  at  the  Institute,  and  to-morrow  at  the  Acad^mie  de 
M^edne,  I  shall  give  a  new  lecture. 

"Do  repeat  to  me  every  criticism  you  hear ;  I  much  prefer 
them  to  praise,  barren  unless  encouragement  is  wanted,  which 
is  certainly  not  my  case ;  I  hare  a  lasting  provision  of  faith  and 
fixe." 

Nisard  answered  on  May  7 :  "  My  very  dear  friend,  I  am 
almost  dazed  with  the  effort  made  by  my  ignorance  to  follow 
your  ideas,  and  dazzled  with  the  beauty  of  your  discoveries  on 
the  principal  point,  and  the  number  of  secondary  discoveries 
enumerated  in  your  marvellous  paper.  You  are  right  not  to 
care  for  barren  praise ;  but  you  would  wrong  those  who  love 
you  if  you  found  no  pleasure  in  being  praised  by  them  when 
they  have  no  other  means  of  acknowledging  your  notes. 

' '  I  am  reading  the  notice  on  chicken-cholera  for  the  second 
time,  and  I  observe  that  the  writer  is  following  the  discoverer, 
and  that  your  language  becomes  elevated,  supple  and  coloured, 
in  order  to  express  the  various  aspects  of  the  subject. 

"  It  gives  me  pleasure  to  see  the  daily  growth  of  your  fame, 
and  I  am  indeed  proud  of  enjoying  your  friendship." 

Amidst  his  researches  on  a  vaccine  for  chicken-cholera,  the 
etiology  of  splenic  fever  was  unceasingly  preoccupying  Pasteur. 
Did  the  splenic  germs  return  to  the  surface  of  the  soil,  and 
how?  One  day,  in  one  of  his  habitual  excursions  with  Messrs. 
Boux  and  Chamberland  to  the  farm  of  St.  Germain,  near 
Ghartres,  he  suddenly  perceived  an  answer  to  that  enigma. 
In  a  field  recently  harvested,  he  noticed  a  place  where  the 
colour  of  the  soil  differed  a  little  from  the  neighbouring  earth. 
He  questioned  M.  Maunoury,  the  proprietor  of  the  farm,  who 
answered  that  sheep  dead  of  anthrax  had  been  buried  there  the 
preceding  year.  Pasteur  drew  nearer,  and  was  interested  by 
the  mass  of  little  earth  cylinders,  those  little  twists  which  earth- 
worms deposit  on  the  ground.  Might  that  be,  he  wondered, 
the  explanation  of  the  origin  of  the  germs  which  reappear  on 
the  surface?    Might  not  the  worms,  returning  from  their  sub- 
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BC.  Nocard  wanted  to  sacrifice  one  in  order  to  proceed  io 
immediate  necropsy ;  Bouley  apprehended  a  complete  disaster. 
But  the  sixteen  remaining  sheep  recovered  gradually  and 
became  ready  for  the  counter  test  of  charbon  inoculation. 

Whilst  Pasteur  was  noting  the  decisive  points,  he  heard 
from  Bouley  and  from  Boux  at  the  same  time,  that  Toussaint 
now  obtained  his  vaccinal  liquid,  no  longer  by  the  action  of 
heat,  but  by  the  measured  action  of  carbolic  acid  on  splenic 
fever  blood.  The  interpretation  by  weakening  remained  the 
same. 

"What  ought  we  to  conclude  from  that  result?"  wrote 
Bouley  to  Pasteur.  "It  is  evident  that  Toussaint  does  not 
vaccinate  as  he  thought,  with  a  liquid  destitute  of  bacteridia, 
since  he  gives  charbon  with  that  liquid ;  but  that  he  uses  a 
liquid  in  which  the  power  of  the  bacteridium  is  reduced  by 
the  diminished  number  and  the  attenuated  activity.  His  vac- 
cine must  then  only  be  charbon  liquid  of  which  the  intensity 
of  action  may  be  weakened  to  the  point  of  not  being  mortal  to 
a  certain  number  of  susceptible  animals  receiving  it.  But  it 
may  be  a  most  treacherous  vaccine,  in  that  it  might  be  capable 
of  recuperating  its  power  with  time.  The  Alfort  experiment 
makes  it  probable  that  the  vaccine  tested  at  Toulouse  and  found 
to  be  harmless,  had  acquired  in  the  lapse  of  twelve  days  before 
it  was  tried  at  Alfort,  a  greater  intensity,  because  the  bac- 
teridium, numbed  for  a  time  by  carbolic  acid,  had  had  time  to 
awaken  and  to  swarm,  in  spite  of  the  add." 

Whilst  Toussaint  had  gone  to  Bheims  (where  sat  the  French 
Association  for  the  AdvjEUQcement  of  Science)  to  state  that  it 
was  not,  as  he  had  announced,  the  liquid  which  placed  the 
animal  into  conditions  of  relative  immunity  and  to  epitomize 
Bouley 's  interpretation,  to  wit,  that  it  was  a  bearable  charbon 
which  he  had  inoculated,  Pasteur  wrote  rather  a  severe  note  on 
the  subject.  His  insisting  on  scrupulous  accuracy  in  experi- 
ment sometimes  made  him  a  little  hard ;  though  the  process  was 
unreliable  and  the  explanation  inexact,  Toussaint  at  least  had 
the  merit  of  having  noted  a  condition  of  transitory  attenuation 
in  the  bacteridium.  Bouley  begged  Pasteur  to  postpone  his 
communication  out  of  consideration  for  Toussaint. 

One  of  the  sheep  folded  over  splenic-fever  pits  had  died  on 
August  25,  its  body,  full  of  bacteridia,  proving  once  more  the 
error  of  those  who  believed  in  the  spontaneity  of  transmissible 
diseases.    Pasteur  informed  J.  B.  Dumas  of  this,  and  at  the 
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hone  pox)  inoculated  into  man  and  humanised  by  its  snooefisive 
transmissions  on  man,"  Pasteur  answered  ironically  that  he 
might  as  well  say,  "  Vaccine  is — vaccine." 

Those  who  were  accustomed  to  speak  to  Pasteur  with  absolute 
sinoerity  advised  him  not  to  let  himself  be  dragged  further  into 
those  discussions  when  his  adversaries,  taking  words  for  ideas, 
drowned  the  debate  in  a  flood  of  phrases.  Of  what  good 
were  such  debates  to  science,  since  those  who  took  the  first 
place  among  veterinary  surgeons,  physicians  and  surgeons, 
loudly  acknowledged  the  debt  which  science  owned  to  Pasteur  ? 
Why  be  surprised  that  certain  minds,  deeply  disturbed  in  their 
habits,  their  principles,  their  influence,  should  feel  some  diffi- 
culty, some  anger  even  in  abandoning  their  ideas?  If  it  is 
painful  to  tenants  to  leave  a  house  in  which  they  have  spent 
their  youth,  what  must  it  be  to  break  with  one's  whole 
education  ? 

Pasteur,  who  allowed  himself  thus  to  be  told  that  he  lacked 
philosophical  serenity,  acknowledged  this  good  advice  with  an 
affectionate  smile.  He  promised  to  be  calm ;  but  when  once  in 
the  room,  his  adversaries'  attacks,  their  prejudices  and 
insinuations,  enervated  and  irritated  him.  All  his  promises 
were  forgotten. 

' '  To  pretend  to  express  the  relation  between  human  variola 
and  vaccine  by  speaking  but  of  vaccine  and  its  relations  with 
cow  pox  and  horse  pox,  without  even  pronouncing  the  word 
small-pox,  is  mere  equivocation,  done  on  purpose  to  avoid  the 
real  point  of  the  debate."  Becoming  excited  by  Guru's 
antagonism,  Pasteur  turned  some  of  Gudrin's  operating  pro- 
cesses into  ridicule  with  such  effect  that  GuMn  started  from 
bis  place  and  rushed  at  him.  The  fiery  octogenarian  was 
stopped  by  Baron  Larrey ;  the  sitting  was  suspended  in  con- 
fusion. The  following  day,  Gu^rin  sent  two  seconds  to  ask  for 
reparation  by  arms  from  Pasteur.  Pasteur  referred  them  to 
M.  B&slard,  Permanent  Secretary  to  the  Academic  de  Medicine, 
and  M.  Bergeron,  its  Annual  Secretary,  who  were  jointly 
responsible  for  the  Official  Bulletin  of  the  Academy.  "I  am 
ready,"  said  Pasteur,  "  having  no  right  to  act  otherwise,  to 
modify  whatever  the  editors  may  consider  as  going  beyond  the 
rights  of  criticism  and  legitimate  defence." 

In  deference  to  the  opinion  of  Messrs.  B^lard  and  Bergeron, 
Pasteur  consented  to  terminate  the  quarrel  by  writing  to  the 
chairman  of  the  Ac-ademy  that  he  had  no  intention  of  offending 
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His  method,  as  opposed  to  vague  conceptions  and  a  priori 
speculations,  went  on  fortifying  itself  day  by  day.  Artificial 
attenuation,  that  is,  virus  modified  by  the  oxygen  of  air,  which 
weakens  and  abates  virulence;  vaccination  by  the  attenuated 
virus — those  two  immense  steps  in  advance  were  announced  by 
Pasteur  at  the  end  of  1880.  But  would  the  same  process  apply 
to  the  microbe  of  charbon?  That  was  a  great  problem.  The 
vaccine  of  chicken-cholera  was  easy  to  obtain ;  by  leaving  pure 
cultures  to  themselves  for  a  time  in  contact  with  air,  they  soon 
lost  their  virulence.  But  the  spores  of  charbon,  very  indiffer- 
ent to  atmospheric  air,  preserved  an  indefinitely  prolonged 
virulence.  After  eight,  ten  or  twelve  years,  spores  found  in 
the  graves  of  victims  of  splenic  fever  were  still  in  full  virulent 
activity.  It  was  therefore  necessary  to  turn  the  difficulty  by 
a  culture  process  which  would  act  on  the  filament-shaped  bac- 
teridium  before  the  formation  of  spores.  What  may  now  be 
explained  in  a  few  words  demanded  long  weeks  of  trials,  tests 
and  counter  tests. 

In  neutralized  chicken  broth,  the  bacteridium  can  no  longer 
be  cultivated  at  a  temperature  of  45°  C. ;  it  can  still  be  culti- 
vated easily  at  a  temperature  of  42°  C.  or  48°  C. ,  but  the  spores 
do  not  develop. 

At  that  extreme  temperature,"  explains  M.  Chamberland, 

the  bacteridia  yet  live  and  reproduce  themselves,  but  they 
never  give  any  germs.  Thenceforth,  when  trying  the  viru- 
lence of  the  phials  after  six,  eight,  ten  or  fifteen  days,  we  have 
found  exactly  the  same  phenomena  as  for  chicken-cholera. 
After  eight  days,  for  instance,  our  culture,  which  originally 
killed  ten  sheep  out  of  ten,  only  kills  four  or  five ;  after  ten  or 
twelve  days  it  does  not  kill  any ;  it  merely  communicates  to 
animals  a  benignant  malady  which  preserves  theiji  from  the 
deadly  form. 

"  A  remarkable  thing  is  that  the  bacteridia  whose  virulence 
has  been  attenuated  may  afterwards  be  cultivated  in  a  tempera- 
ture of  80°  C.  to  85°  C. ,  at  which  temperature  they  give  germs 
presenting  the  same  virulence  as  the  filaments  which  formed 
them." 

Bouley,  who  was  a  witness  of  all  these  facts,  said,  in  other 
words,  that  "  if  that  attenuated  and  degenerated  bacteridium 
is  translated  to  a  culture  medium  in  a  lower  temperature,  fav- 
ourable to  its  activity,  it  becomes  once  again  apt  to  produce 
spores.    But  those  spores  bom  of  weakened  bacteridia,  will 
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collaborators,  a  murmur  of  applause  arose,  which  soon  became 
loud  acclamation,  bursting  from  all  lips.  Delegates  from  the 
Agricultural  Society  of  Melun,  from  medical  societies, 
veterinary  societies,  from  the  Central  Council  of  Hygiene  of 
Seine  et  Marne,  journalists,  small  farmers  who  had  been  divided 
in  their  minds  by  laudatory  or  injurious  newspaper  articles — 
all  were  there.  The  carcases  of  twenty-two  unvaccinated  sheep 
were  lying  side  by  side ;  two  others  were  breathing  their  last ; 
the  last  survivors  of  the  sacrificed  lot  showed  all  the 
characteristic  symptoms  of  splenic  fever.  All  the  vaccinated 
sheep  were  in  perfect  health. 

Bouley*B  happy  face  reflected  the  feelings  which  were  so 
characteristic  of  his  attractive  personality :  enthusiasm  for  a 
great  cause,  devotion  to  a  great  man.  M.  Bossignol,  in  one  of 
those  loyal  impulses  which  honour  human  nature,  disowned 
with  perfect  sincerity  his  first  hasty  judgment;  Bouley  con- 
gratulated him.  He  himself,  many  years  before,  had  allowed 
himself  to  ]udg6  too  hastily,  he  said,  of  certain  experiments  of 
Davaine's,  of  which  the  results  then  appeared  impossible. 
After  having  witnessed  these  experiments,  Bouley  had  thought 
it  a  duty  to  proclaim  his  error  at  the  Academic  de  M^ecine, 
and  to  render  a  public  homage  to  Davaine.  "  That,  I  think," 
he  said,  "is  the  line  of  conduct  which  should  always  be 
observed ;  we  honour  ourselves  by  acknowledging  our  mistakes 
and  by  rendering  justice  to  neglected  merit." 

No  success  had  ever  been  greater  than  Pasteur's.  Tb« 
veterinary  surgeons,  until  then  the  most  incredulous,  now 
convinced,  desired  to  become  the  apostles  of  his  doctrine. 
M.  Biot  spoke  of  nothing  less  than  of  being  himself 
vaccinated  and  afterwards  inoculated  with  the  most  active 
virus.  Colin 's  absence  was  much  regretted.  Pasteur  was 
not  yet  satisfied.  "  We  must  wait  until  the  5th  of  June," 
he  said,  "for  the  experiment  to  be  complete,  and  the  proof 
decisive." 

M.  Bossignol  and  M.  Biot  proceeded  on  the  spot  to  the 
necropsy  of  two  of  the  dead  sheep.  An  abundance  of  bac- 
teridia  was  very  clearly  seen  in  the  blood  through  the 
microscope. 

Pasteur  was  accompanied  back  to  the  station  by  an  enthu- 
siastic crowd,  saluting  him — with  a  luxury  of  epithets  con- 
trasting with  former  ironies—as  the  immortal  author  of  the 
magnificent  discovery  of  splenic  fever  vaccination,  and  it  was 
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Bensation ;  the  whole  of  France  burst  out  in  an  explosion  of 
enthusiasm.  Pasteur  now  knew  fame  under  its  rarest  and 
purest  form ;  the  loving  veneration,  the  almost  worship  with 
which  he  inspired  those  who  lived  near  him  or  worked  with  him, 
had  become  the  feeling  of  a  whole  nation. 

On  June  18,  at  the  Acad^mie  des  Sciences,  he  was  able  to 
state  as  follows  his  results  and  their  practical  consequences : 
"We  now  possess  virus  vaccines  of  charbon,  capable  of  pre- 
serving from  the  deadly  disease,  without  ever  being  themselves 
deadly — living  vaccines,  to  be  cultivated  at  will,  transportable 
anywhere  without  alteration,  and  prepared  by  a  method  which 
we  may  believe  susceptible  of  being  generalized,  since  it  has 
been  the  means  of  discovering  the  vaccine  of  chicken-cholera. 
By  the  character  of  the  conditions  I  am  now  enumerating,  and 
from  a  purely  scientific  point  of  view,  the  discovery  of  the 
vaccine  of  anthrax  constitutes  a  marked  step  in  advance  o!  that 
of  Jenner's  vaccine,  since  the  latter  has  never  been  experi- 
mentally obtained." 

On  all  sides,  it  was  felt  that  something  very  great,  very 
unexpected,  justifying  every  sort  of  hope,  had  been  brought 
forth.  Ideas  of  research  were  coming  up.  On  the  very  moirow 
of  the  results  obtained  at  Pouilly  le  Fort,  Pasteur  was  asked  to 
go  to  the  Cape  to  study  a  contagious  disease  raging  among  goats. 

"  Your  father  would  like  to  take  that  long  journey,"  wrote 
Mme.  Pasteur  to  her  daughter,  "  passing  on  his  way  through 
Senegal  to  gather  some  good  germs  of  pernicious  fever ;  but  I 
am  tiying  to  moderate  his  ardour.  I  consider  that  the  study 
of  hydrophobia  should  suffice  him  for  the  present." 

He  was  at  that  time  "  at  boiling  point,"  as  he  put  it — going 
from  his  laboratory  work  to  the  Academies  of  Sciences  and 
Medicine  to  read  some  notes ;  then  to  read  reports  at  the  Agri- 
cultural Society ;  to  Versailles,  to  give  a  lecture  to  an  Agronomic 
Congress,  and  to  Alfort  to  lecture  to  the  professors  and  students. 
His  clear  and  well-arranged  words,  the  connection  between 
ideas  and  the  facts  supporting  them,  the  methodical  recital  of 
experiments,  allied  to  an  enthusiastic  view  of  the  future  and 
its  prospects — especially  when  addressing  a  youthful  audience — 
deeply  impressed  his  hearers.  Those  who  saw  and  heard  him 
for  the  first  time  were  the  more  surprised  that,  in  certain 
circles,  a  legend  had  formed  round  Pasteur's  name.  He  had 
been  described  as  of  an  irritable,  intolerant  temper,  domineering 
and  authoritative  I  almost  despotic ;  and  people  now  saw  a  man 
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that  he  had  protested  against  certain  barbarities,  ooldly 
executed  by  some  Prussian  generals  during  that  campaign  of 
1870?  Had  he  not  considered  the  clauses  of  the  Treaty  of 
Frankfort  as  Draconian  and  dangerous  ?  If  he  had  been  sole 
master,  would  he  have  torn  Alsace  away  from  France?  What 
share  would  his  coming  reign  bear  in  the  history  of  civiliza- 
tion? .  .  .  Fate  had  already  marked  this  Prince,  only  fifty 
years  old,  for  an  approaching  death.  In  his  great  sufferings, 
before  the  inexorable  death  which  was  suffocating  him,  he  was 
heroically  patient.  His  long  agony  began  at  San  Bemo, 
amongst  the  roses  and  sunshine ;  he  was  an  Emperor  for  less 
than  one  hundred  days,  and,  on  his  death-bed,  words  of  peace, 
peace  for  his  people,  were  on  his  lips. 

As  Pasteur,  coming  to  this  Congress,  was  not  only  curious  to 
see  what  was  the  place  held  in  medicine  and  surgery  by  the 
germ-theory,  but  also  desirous  to  learn  as  much  as  possible,  he 
never  missed  a  discussion  and  attended  every  meeting.  It  was 
in  a  simple  sectional  meeting  that  Bastian  attempted  to  refute 
Lister.  After  his  speech,  the  President  suddenly  said,  "I  call 
on  M.  Pasteur,"  though  Pasteur  had  not  risen.  There  was 
great  applause ;  Pasteur  did  not  know  English ;  he  turned  to 
Lister  and  asked  him  what  Bastian  had  said. 

"He  said,"  whispered  Lister,  '*  that  microscopic  organiza- 
tions in  disease  were  formed  by  the  tissues  themselves." 

"  That  is  enough  for  me,"  said  Pasteur.  And  he  then 
invited  Bastian  to  try  the  following  experiment : 

''  Take  an  animal's  limb,  crush  it,  allow  blood  and  other 
normal  or  abnormal  liquids  to  spread  around  the  bones,  only 
taking  care  that  the  skin  should  neither  be  torn  nor  opened  in 
any  way,  and  I  defy  you  to  see  any  micro-organism  formed 
within  that  limb  as  long  as  the  illness  will  last." 

Pasteur,  desired  to  do  so  by  Sir  James  Paget  at  one  of  the 
great  General  Meetings  of  the  Congress,  gave  a  lecture  on  the 
principles  which  had  led  him  to  the  attenuation  of  virus,  on 
the  methods  which  had  enabled  him  to  obtain  the  vaccines  of 
chicken-cholera  and  of  charbon,  and,  finally,  on  the  results 
obtained.  "  In  a  fortnight,"  he  said,  "  we  vaccinated,  in  the 
Departments  surrounding  Paris,  nearly  20,000  sheep,  and  a 
greatmany  oxen,  cows  and  horses.  .  .  . 

"  Allow  me,"  he  continued,  **  not  to  conclude  without  telling 
you  of  the  great  joy  that  I  feel  in  thinking  that  it  is  as  '^ 
member  of   the  International   Medical  Congress  sitting 
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neglected  old  maid,  a  man  in  the  prime  of  his  youth  or  a 
misanthrope  weary  of  everything,  has  not,  holding  the  best 
place  in  his  recollections,  the  memoiy  of  some  example  of 
fidelity,  courage  or  devotion  given  by  a  dog?  In  order  to 
raise  the  revolt,  it  was  sufficient  for  anti-vivisectionists  to  evoke 
amongst  the  ghosts  of  dog  martyrs  the  oft-quoted  dog  who, 
whilst  midergoing  an  experiment,  licked  the  hand  of  the 
operator.  As  there  had  been  some  cruel  abuses  on  the  part  of 
certain  students,  those  abuses  alone  were  quoted.  Scientists 
did  not  pay  much  heed  to  this  agitation,  partly  a  feminine 
one  :  they  relied  on  the  good  sense  of  the  public  to  put  an  end 
to  those  doleful  declamations.  But  the  English  Parliament 
voted  a  Bill  prohibiting  vivisection;  and„  after  1876,  English 
experimentalists  had  to  cross  the  Channel  to  inoculate  a  guinea- 

Pig- 
Virchow  did  not  go  into  details;  but,  in  a  wide  exposd  of 

Experimental  Physiological  Medicine,  he  recalled  how,  at  each 
new  progress  of  Science — at  one  time  against  the  dissection 
of  dead  bodies  and  now  against  experiments  on  living 
animals — the  same  passionate  criticisms  had  been  renewed. 
The  Interdiction  Bill  voted  in  England  had  filled  a  new 
Leipzig  Society  with  ardour;  it  had  asked  the  Beichstag 
in  that  same  year,  1881,  to  pass  a  law  punishing  cruelty  to 
animals  under  pretext  of  scientific  research,  by  imprison- 
ment, varying  between  five  weeks  and  two  years,  and  de- 
privation of  civil  rights.  Other  societies  did  not  go  quite  so 
far,  but  asked  that  some  of  their  members  should  have  a 
right  of  entrance  and  inspection  into  the  laboratories  of  the 
Faculties. 

"He  who  takes  more  interest  in  animals  than  in  Science 
and  in  the  knowledge  of  truth  is  not  qualified  to  inspect  officially 
things  pertaining  to  Science,"  said  Virchow.  With  an 
ironical  gravity  on  his  quizzical  wrinkled  face,  he  added, 
' '  Where  shall  we  be  if  a  scientist  who  has  just  begun  a  bon& 
fide  experiment  finds  himself,  in  the  midst  of  his  researches, 
obliged  to  answer  questions  from  a  new-comer  and  afterwards 
to  defend  himself  before  some  magistrate  for  the  crime  of  not 
having  chosen  another  method,  other  instruments,  perhaps 
another  experiment?  .  .  . 

' '  We  must  prove  to  the  whole  world  the  soundness  of  our 
cause,"  concluded  Virchow,  uneasy  at  those  "  leagues  "  which 
grew    and   multiplied,    and    scattered    through  innumerable 
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with  barbarity  by  a  Police  Magistrate.  In  order  to  study  the 
digestive  properties  of  gastric  juice,  it  had  occurred  to  him  to 
collect  it  by  means  of  a  cannula,  a  sort  of  silver  tap  which  he 
adapted  to  the  stomach  of  live  dogs.  A  Berlin  surgeon,  M. 
Dieffenbach,  who  was  staying  in  Paris,  expressed  a  wish  to 
see  this  apj>lication  of  a  cannula  to  the  stomach.  M.  Pelouze, 
the  chemist,  had  a  laboratory  in  the  Bue  Dauphine ;  he  offered 
it  to  Claude  Bernard.  A  stray  dog  was  used  as  a  subject  for 
the  experiment  and  shut  up  in  the  yard  of  the  house,  where 
Claude  Bernard  wished  to  keep  a  watch  on  him.  But,  as  the 
treatment  in  no  wise  hindered  the  dog  from  running  about,  the 
door  of  the  yard  was  hardly  opened  when  he  escaped,  cannula 
and  all. 

"  A  few  days  later,"  writes  Claude  Bernard  in  the  course  of 
an  otherwise  grave  report  concerning  the  progress  of  general 
physiology  in  France  (1867),  "I  was  still  in  bed,  early  one 
morning,  when  I  received  a  visit  from  a  man  who  came  to  tell 
men  that  the  Police  Commissary  of  the  Medicine  School  Dis* 
trict  wished  to  speak  to  me,  and  that  I  must  go  round  to  see 
him.  I  went  in  the  course  of  the  day  to  the  Police  Com- 
missariat of  the  Bue  du  Jardinet ;  I  found  a  very  respectable- 
looking  little  old  man,  who  received  me  very  coldly  at  first  and 
without  saying  anything.  He  took  me  into  another  room  and 
showed  me,  to  my  great  astonishment,  the  dog  on  whom  I  had 
operated  in  M.  Pelouze's  bboratory,  asking  me  if  I  confessed 
to  having  fixed  that  instrument  in  his  stomac^i.  I  answered 
afiOrmatively,  adding  that  I  was  delighted  to  see  my  cannula, 
which  I  thought  I  had  lost.  This  confession ,  far  from  satisfy- 
ing the  Cpmmissary,  apparently  provoked  his  wrath,  for  he 
gave  me  an  admonition  of  most  exaggerated  severity,  accom- 
panied with  threats  for  having  bad  the  audacity  to  steal  his 
dog  to  experiment  on  it. 

"  I  explained  that  I  had  not  stolen  his  dog,  but  that  I  had 
bought  it  of  some  individuals  who  sold  dogs  to  physiologists, 
and  who  claimed  to  be  employed  by  the  police  in  picking  up 
stray  dogs.  I  added  that  I  was  sorry  to  have  been  the  involun- 
tary cause  of  the  grief  occasioned  in  his  household  by  the  mis- 
adventure to  the  dog,  but  that  the  animal  would  not  die  of  it ; 
that  the  only  thing  to  do  was  to  let  me  take  away  my  silver 
cannula  and  let  him  keep  his  dog.  Those  last  words  altered 
the  Commissary's  language  and  completely  calmed  his  wife 
and  daughter.    I  removed  my  instrument  and  left,  promising 
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Pastbur  was  in  the  midst  of  some  new  experiments  when  he 
heard  that  the  date  of  the  election  to  the  Acad^mie  Franfsise 
was  fixed  for  December  8.  Certain  candidates  spent  half  their 
time  in  fiacres,  paying  the  traditional  calls,  counting  the 
▼oters,  calculating  their  chances,  and  taking  every  polite  phrase 
for  a  promise.  Pasteur,  wi&  perfect  simplicity,  contented 
himself  with  saying  to  the  Academicians  whom  he  went  to  see, 
''I  had  never  in  my  life  contemplated  the  great  honour  of 
entering  the  Acad^mie  Fran^aise.  People  have  been  kind 
enough  to  say  to  me,  '  Stand  and  you  will  be  elected.'  It  is 
impossible  to  resist  an  invitation  so  glorious  for  Science  and 
so  flattering  to  myself." 

One  member  of  the  Academic,  Alexandre  Dumas,  refused  to 
let  Pasteur  call  on  him.  "  I  will  not  allow  him  to  come  and 
see  me,"  he  said ;  "  I  will  myself  go  and  thank  him  for  consent- 
ing to  become  one  of  us."  He  agreed  with  M.  Grandeau,  who 
wrote  to  Pasteur  that  *'  when  Claude  Bernard  and  Pasteur  con- 
sent to  enter  the  ranks  of  a  Society,  all  the  honour  is  for  the 
latter." 

When  Pasteur  was  elected,  his  youthfulness  of  sentiment  was 
made  apparent;  it  seemed  to  him  an  immense  honour  to  be 
one  of  the  Forty.  He  therefore  prepared  his  reception  speech 
with  the  greatest  care,  without  however  allowing  his  scientific 
work  to  suffer.  The  life  of  his  predecessor  interested  him  more 
and  more ;  to  work  in  the  midst  of  family  intimacy  had  evidently 
been  Littr^'s  ideal  of  happiness. 

Few  people,  beyond  Littr^'s  colleagues,  know  that  his  wife 
and  daughter  coUabcnrated  in  his  great  work ;  they  looked  out 
the  quotations  necessary  to  that  Dictionary,  of  which,  if  laid 
end  to  end,  the  columns  would  reach  a  length  of  thirty* 
seven  kilometres.    The  Dictionary,  commenced  in  18S7,  wher 
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before  the  departure  of  the  train,  bringing  him  a  book  entitled 

The  Life  of  Livingstone. 

The  saloon  carriage  awaited  Pasteur  and  his  friends.  They 
departed,  delighted  with  the  hospitality  they  had  received,  and 
much  struck  with  the  prominent  place  given  to  science  and  the 
welcome  accorded  to  Pasteur.  "  This  is  indeed  glory,"  said  one 
of  them.  "  Believe  me,"  said  Pasteur,  "  I  only  look  upon  it  as 
a  reason  for  continuing  to  go  forward  as  long  as  my  strength 
docs  not  fail  me." 


CHAPTER    XII 
1884—1886 

Amidst  the  yanous  researches  undertaken  in  his  laboratory, 
one  study  was  placed  by  Pasteur  above  every  other,  one  mystery 
constantly  haunted  his  mind— that  of  hydrophobia.  When  be 
was  received  at  the  Acad^mie  Fran^aise,  Benan,  hoping  to  prove 
himself  a  prophet  for  once,  said  to  him  :  "  Humanity  will  owe 
to  you  deliverance  from  a  horrible  disease  and  also  from  s  sad 
anomaly  :  I  mean  the  distrust  which  we  cannot  help  mingling 
with  the  caresses  of  the  animal  in  whom  we  see  most  of  nature's 
smiling  benevolence." 

The  two  first  mad  dogs  brought  into  the  laboratory  were 
given  to  Pasteur,  in  1880,  by  M.  Bourrel,  an  old  army  veter- 
inary surgeon  who  had  long  been  trying  to  find  a  remedy  for 
hydrophobia.  He  had  invented  a  preventive  measure  which 
consisted  in  filing  down  the  teeth  of  dogs,  so  that  they  should 
not  bite  into  the  skin ;  in  1874,  he  had  written  that  vivisection 
threw  no  light  on  that  disease,  the  laws  of  which  were  "  impene- 
trable  to  science  until  now."  It  now  occurred  to  him  that 
perhaps,  the  investigators  in  the  laboratory  of  the  Ecole  Nor- 
male  might  be  more  successful  than  he  had  been  in  his  kennels 
in  the  Bue  Fontaine-au-Boi. 

One  of  the  two  dogs  he  sent  was  suffering  from  what  is  called 
dumb  madness  :  his  jaw  hung,  half  opened  and  paralyzed,  his 
tongue  was  covered  with  foam,  and  his  eyes  full  of  wistful 
anguish ;  the  other  made  ferocious  darts  at  anything  hel3  out 
to  him,  with  a  rabid  fury  in  his  bloodshot  eyes,  and,  in  the 
hallucinations  of  his  delirium,  gave  vent  to  haunting,  despairing 
howls. 

Much  confusion  prevailed  at  that  time  regarding  this  disease 
its  seat,  its  causes,  and  its  remedy.     Three  things  seemed  posi- 
tive :  firstly,  that  the  rabic  virus  was  contained  in  the  saliva  of 
the  mad  animals ;  secondly,  that  it  was  oonmmnicated  through 
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bites ;  and  thirdly,  that  the  period  of  incnbation  might  vary  from 
a  few  days  to  several  months.  Clinical  observation  was  reduced 
to  complete  impotence ;  perhaps  experiments  might  throw  some 
light  on  the  subject. 

Bouley  had  affirmed  in  April,  1870,  that  the  germ  of  the  evil 
V7a8  localized  in  the  saliva,  and  a  new  fact  had  seemed  to  support 
this  theory.  On  December  10,  1880,  Pasteur  was  advised  by 
Professor  Lannelongue  that  a  five-year-old  child,  bitten  on  the 
face  a  month  before,  had  just  been  admitted  into  the  H6pital 
'nrousseau.  The  unfortunate  little  patient  presented  all  the 
characteristics  of  hydrophobia :  spasms,  restlessness,  shudders 
at  the  least  breath  of  air,  an  ardent  thirst,  accompanied  with  an 
absolute  impossibility  of  swallowing,  convulsive  movements,  fits 
of  furious  rage — not  one  symptom  was  absent.  Tb^  child  died 
after  twenty-four  hours  of  horrible  suffering — suffocated  by  the 
mucus  which  filled  the  mouth.  Pasteur  gathered  some  of  that 
mucus  four  hours  after  the  child's  death,  and  mixed  it  with 
water ;  he  then  inoculated  this  into  some  rabbits,  which  died  in 
less  than  thirty-six  hours,  and  whose  saliva,  injected  into  other 
rabbits,  provoked  an  almost  equally  rapid  death.  Dr.  Maurice 
Raynaud,  who  had  already  declared  that  hydrophobia  could  be 
transmitted  to  rabbits  through  the  human  saliva,  and  who  had 
also  caused  the  death  of  some  rabbits  with  the  saliva  of  that 
same  child,  thought  himself  justified  in  saying  that  those  rabbits 
had  died  of  hydrophobia. 

Pasteur  was  slower  in  drawing  conclusions.  He  had  examined 
with  a  microscope  the  blood  of  those  rabbits  which  had  died  in 
the  laboratory,  and  had  found  in  it  a  micro-organism ;  he  had 
cultivated  this  organism  in  veal  broth ,  inoculated  it  into  rabbits 
and  dogs,  and,  its  virulence  having  manifested  itself  in  these 
animals,  their  blood  had  been  found  to  contain  that  same 
microbe.  "But,"  added  Pasteur  at  the  meeting  of  the 
Academy  of  Medicine  (January  18, 1881),  "  I  am  absolutely  ig- 
norant of  the  connection  there  may  be  between  this  new  disease 
and  hydrophobia."  It  was  indeed  a  singular  thing  that  the 
deadly  issue  of  this  disease  should  occur  so  early,  when  the 
incubation  period  of  hydrophobia  is  usually  so  long.  Was  there 
not  some  unknown  microbe  associated  with  the  rabic  saliva? 
This  query  was  followed  by  experiments  made  with  the  saliva 
of  children  who  had  died  of  ordinary  diseases,  and  even  with 
that  of  healthy  adults.  Thuillier,  following  up  and  studying 
this  saliva  microbe  and  its  special  virulence  with  his  usual 
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gunpowder  over  the  wound  and  setting  a  match  to  it,  he  recom- 
mended caustics,  such  as  nitric  acid,  sulphuric  acid,  hydro- 
chloric acid,  potassa  fusa,  butter  of  antimony,  corrosive  sub- 
limate, and  nitrate  of  silver. 

Thus,  after  centuries  had  passed,  and  numberless  remedies 
had  been  tried,  no  progress  had  been  made,  and  nothing  better 
had  been  found  than  cauterization,  as  indicated  by  Celsus  in 
the  first  century. 

As  to  the  origin  of  rabies,  it  remained  unknown  and  was 
erroneously  attributed  to  divers  causes.  Spontaneity  was  still 
believed  in.  Bouley  himself  did  not  absolutely  reject  the  idea 
of  it,  for  he  said  in  1870  :  "In  the  immense  majority  of  cases, 
this  disease  proceeds  from  contagion;  out  of  1,000  rabid  dogs, 
999  at  least  owe  their  condition  to  inoculation  by  a  bite." 

Pasteur  was  anxious  to  uproot  this  fallacy,  as  also  another 
very  serious  error,  vigorously  opposed  by  Bouley,  by  M. 
Nocard,  and  by  another  veterinary  surgeon  in  a  Manual  on 
Rabies,  published  in  1882,  and  still  as  tenacious  as  most  pre- 
judices, viz.,  that  the  word  hydrophobia  is  synonymous  with 
rabies.  The  rabid  dog  is  not  hydrophobe,  he  does  not  abhor 
water.  The  word  is  applicable  to  rabid  human  beings,  but  is 
false  concerning  rabid  dogs. 

Many  people  in  the  country,  constantly  seeing  Pasteur's 
name  associated  with  the  word  rabies,  fancied  that  he  was  a 
consulting  veterinary  surgeon,  and  pestered  him  with  letters 
full  of  questions.  What  was  to  be  done  to  a  dog  whose  manner 
seemed  strange,  though  there  was  no  evidence  of  a  suspicious 
bite?  Should  he  be  shot?  "  No,"  answered  Pasteur,  "  shut 
him  up  securely,  and  he  will  soon  die  if  he  is  really  mad." 
Some  dog  owners  hesitated  to  destroy  a  dog  manifestly  bitten 
by  a  mad  dog.  "It  is  such  a  good  dog  I  "  "The  law  is 
absolute,"  answered  Pasteur;  "  every  dog  bitten  by  a  mad  dog 
must  be  destroyed  at  once."  And  it  irritated  him  that  village 
mayors  should  close  their  eyes  to  the  non-observance  of  the  law, 
and  thus  contribute  to  a  recrudescence  of  rabies. 

Pasteur  wasted  his  precious  time  answering  all  those  letters. 
On  March  28,  1885,  he  wrote  to  his  friend  Jules  Vercel-^ 

"  Alas!  we  shall  not  be  able  to  go  to  Arbois  for  Easter;  I 
shall  be  busy  for  some  time  settling  down,  or  rather  settling 
my  dogs  down  at  Villeneuve  I'Etang.  I  also  have  some  new 
experiments  on  rabies  on  hand  which  will  take  some  months. 
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sixty  dogs  at  VilleneuYe  I'Etang,  forty  at  BoIIin,  ten  at  Fr^\ 
fifteen  at  Bourrers,  and  I  deplore  baying  no  more  kennels  at 
my  disposal. 

' '  What  do  you  say  of  the  Bue  Pasteur  in  the  large  city  d 
Lille?    The  news  has  given  me  very  great  pleasure.** 

What  Pasteur  briefly  called  "  Bollin  "  in  this  letter  was  the 
former  Lycie  Rollin^  the  old  buildings  of  which  had  been 
transformed  into  outhouses  for  his  laboratory.  Large  cages 
had  been  set  up  in  the  old  courtyard,  and  the  place  was  likes 
farm,  with  its  population  of  hens,  rabbits,  and  guinea-pigs. 

Two  series  of  experiments  were  being  carried  out  on  those 
125  dogs.  The  first  consisted  in  making  dogs  refractory  to 
rabies  by  preventive  inoculations;  the  second  in  preveDtiq; 
the  onset  of  rabies  in  dogs  bitten  or  subjected  to  inoculation. 
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Pasteur  had  the  power  of  concentrating  his  thoughts  to 
such  a  degree  that  he  often,  when  absorbed  in  one  idea,  became 
absolutely  unconscious  of  what  took  place  around  him.  At 
one  of  the  meetings  of  the  Acad^mie  Fran^aise,  whilst  the 
Dictionary  was  being  discussed,  he  scribbled  the  following  note 
on  a  stray  sheet  of  paper — 

"  I  do  not  know  how  to  hide  my  ideas  from  those  who  work 
with  me;  still,  I  wish  I  could  have  kept  those  I  am  going  to 
express  a  little  longer  to  myself.  The  experiments  have 
already  begun  which  will  decide  them. 

"  It  concerns  rabies,  but  the  results  might  be  general. 

"I  am  inclined  to  think  that  the  virus  which  is  considered 
rabic  may  be  accompanied  by  a  substance  which ,  by  impregnat- 
ing the  nervous  system,  would  make  it  unsuitable  for  the 
culture  of  the  microbe.  Thence  vaccinal  immunity.  If  that 
is  so,  the  theory  might  be  a  general  one :  it  would  be  a 
stupendous  discovery. 

"  I  have  just  met  Chamberland  in  the  Bue  Oay-Lnssac,  and 
explained  to  him  this  view  and  my  experiments.  He  was  much 
struck,  and  asked  my  permission  to  make  at  once  on  anthrax 
the  experiment  I  am  about  to  make  on  rabies  as  soon  as  the 
dog  and  the  culture  rabbits  are  dead.  Boux,  the  day  before 
yesterday,  was  equally  struck. 

'*  Acadimie  Frangaise,  Thursday,  January  29,  1886." 

Gould  that  vaccinal  substance  associated  with  the  rabic  virus 
be  isolated?  In  the  meanwhile  a  main  fact  was  acquired, 
that  of  preventive  inoculation,  since  Pasteur  was  sure  of  his 
series  of  dogs  rendered  refractory  to  rabies  after  a  bite.  Months 
were  going  by  without  bringing  an  answer  to  the  question 
''  Why  ?  "  of  the  antirabic  vaccination,  as  mysterious  as  the 
••  Why  ?  "  of  Jennerian  vaccination. 
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absolutely  straightforward,  and  of  a  discreet  and  active  kind- 
ness. He  was  passionately  fond  of  work,  and  had  recourse  to 
it  when  smitten  by  a  deep  sorrow. 

Vulpian  expressed  the  opinion  that  Pasteur's  experiments 
on  dogs  were  sufficiently  conclusive  to  authorize  him  to  foresee 
the  same  success  in  human  pathology.  Why  not  try  this  treat* 
ment?  added  the  professor,  usually  so  reserved.  Was  there 
any  other  efficacious  treatment  against  hydrophobia?  If  at 
least  the  cauterizations  had  been  made  with  a  red-hot  iron  I 
but  what  was  the  good  of  carbolic  acid  twelve  hours  after  the 
accident.  If  the  almost  certain  danger  which  threatened  the 
boy  were  weighed  against  the  chances  of  snatching  him  from 
death,  Pasteur  would  see  that  it  was  more  than  a  right,  that 
it  was  a  duty  to  apply  antirabic  inoculation  to  little  Meister. 

This  was  also  the  opinion  of  Dr.  Granchcr,  whom  Pasteur 
consulted.  M.  Orancher  worked  at  the  laboratory;  he  and 
Dr.  Straus  might  claim  to  be  the  two  first  French  physicians 
who  took  up  the  study  of  bacteriology;  these  novel  studies 
fascinated  him,  and  he  was  drawn  to  Pasteur  by  the  deepest 
admiration  and  by  a  strong  affection ,  which  Pasteur  thoroughly 
reciprocated. 

Vulpian  and  M.  Grancher  examined  little  Meister  in  the 
evening,  and,  seeing  the  number  of  bites,  some  of  which,  on 
one  hand  especially,  were  very  deep,  they  decided  on  perform* 
ing  the  first  inoculation  immediately;  the  substance  chosen 
was  fourteen  days  old  and  had  quite  lost  its  virulence  :  it  was 
to  be  followed  by  further  inoculations  gradually  increasing  in 
strength. 

It  was  a  very  slight  operation,  a  mere  injection  into  the 
side  (by  means  of  a  Pravaz  syringe)  of  a  few  drops  of  a  liquid 
prepared  with  some  fragments  of  medulla  oblongata.  The 
child,  who  cried  very  much  before  the  operation,  soon  dried 
his  tears  when  he  found  the  slight  prick  was  all  that  he  had 
to  undergo. 

Pasteur  had  had  a  bedroom  comfortably  arranged  for  the 
mother  and  child  in  the  old  Bollin  College,  and  the  little  boy 
was  very  happy  amidst  the  various  animals — chickens,  rabbits, 
white  mice,  guinea-pigs,  ete. ;  he  begged  and  easily  obteined 
of  Pasteur  the  life  of  several  of  the  youngest  of  them. 

"  All  is  going  well,"  Pasteur  wrote  to  his  son-in-law  on 
July  11 :  "  the  child  sleeps  well,  has  a  good  appetite,  and  the 
moculated  matter  is  absorbed  into  the  system  from  one  day 
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world ;  he  also  entertained  foreign  Bcientists.  Pasteur  had  in 
him  a  most  valuable  interpreter.  Physicians  came  from  all 
parts  of  the  world  asking  to  be  allowed  to  study  the  details  of 
the  method.  One  morning,  Dr.  Orancher  found  Pasteur  listen- 
ing to  a  physician  who  was  gravely  and  solemnly  holding  forth 
his  objections  to  microbian  doctrines,  and  in  particular  to  the 
treatment  of  hydrophobia.  Pasteur  having  heard  this  long 
monologue,  rose  and  said,  "Sir,  your  language  is  not  very 
intelligible  to  me.  I  am  not  a  physician  and  do  not  desire  to 
be  one.  Never  speak  to  me  of  your  dogma  of  morbid  spon- 
taneity. I  am  a  chemist ;  I  carry  out  experiments  and  I  try 
to  understand  what  they  teach  me.  What  do  you  think, 
doctor?"  he  added,  turning  to  M.  Grancher.  The  latter 
smilingly  answered  that  the  hour  for  inoculations  had  struck. 
They  took  place  at  eleven,  in  Pasteur's  study ;  he,  standing  by 
the  open  door,  called  out  the  names  of  the  patients.  The  date 
and  circumstances  of  the  bites  and  the  veterinary  surgeon's 
certificate  were  entered  in  a  register,  and  the  patients  were 
divided  into  series  according  to  the  degree  of  virulence  which 
was  to  be  inoculated  on  each  day  of  the  period  of  treatment. 

Pasteur  took  a  personal  interest  in  each  of  his  patients,  help- 
ing those  who  were  poor  and  illiterate  to  find  suitable  lodgings 
in  the  great  capital.  Children  especially  inspired  him  with  a 
loving  solicitude.  But  his  pity  was  mingled  with  terror,  when, 
on  November  9,  a  little  girl  of  ten  was  brought  to  him  who  had 
been  severely  bitten  on  the  head  by  a  mountain  dog,  on  October 
8,  thirty-seven  days  before  1 1  The  wound  was  still  suppurating. 
He  said  to  himself,  "  This  is  a  hopeless  case  :  hydrophobia  is 
no  doubt  about  to  appear  immediately;  it  is  much  too  late 
for  the  preventive  treatment  to  have  the  least  chance  of  success. 
Should  I  not,  in  the  scientific  interest  of  the  method,  refuse  to 
treat  this  child  ?  If  the  issue  is  fatal,  all  those  who  have  already 
been  treated  will  be  frightened,  and  many  bitten  persons,  dis- 
couraged from  coming  to  the  laboratory,  may  succumb  to  the 
disease  I  ' '  These  thoughts  rapidly  crossed  Pasteur's  mind. 
But  he  found  himself  unable  to  resist  his  compassion  for  the 
father  and  mother,  begging  him  to  try  and  save  their  child. 

After  the  treatment  was  over,  Louise  Pelletier  had  returned 
to  school,  when  fits  of  breathlessness  appeared,  soon  followed 
by  convulsive  spasms;  she  could  swallow  nothing.  Pasteur 
hastened  to  her  side  when  these  symptoms  began,  and  new 
inoculations  were  attempted.    On  December  2,  there  was  a 
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added :  *'  The  medical  men  who  have  been  chosen  by  M. 
Pasteur  to  assist  him  in  his  work  have  not  hesitated  to  practise 
the  antirabic  inoculation  on  themselves,  as  a  safeguard  against 
an  accidental  inoculation  of  the  virus  which  they  are  constantly 
handling.  What  greate^^  proof  can  they  give  of  their  bon&  fide 
convictions?"  He  showed  that  the  mortality  amongst  the 
cases  treated  remained  below  1  per  100.  "  M.  Pasteur  will 
soon  publish  foreign  statistics  from  Samara,  Moscow,  St. 
Petersburg,  Odessa,  Warsaw  and  Vienna :  they  are  all  abso- 
lutely favourable." 

As  it  was  insinuated  that  the  laboratory  of  the  Ecole  Normale 
kept  its  failures  a  secret,  it  was  decided  that  the  Annals  of  the 
Pasteur  Institute  would  publish  a  monthly  list  and  bulletin  of 
patients  under  treatment. 

Vulpian,  at  another  meeting  (it  was  almost  the  last  time  he 
was  heard  at  the  Acaddmie  de  M^dedne) ,  said,  k  propos  of  what 
he  called  an  inexcusable  opposition ,  ' '  This  new  benefit  adds 
to  the  number  of  those  which  our  illustrious  Pasteur  has  already 
rendered  to  humanity.  .  .  .  Our  works  and  our  names  will  soon 
be  buried  under  the  rising  tide  of  oblivion  :  the  name  and  the 
works  of  M.  Pasteur  will  continue  to  stand  on  heights  too  great 
to  bo  reached  by  its  sullen  waves."  Pasteur  was  much  dis- 
turbed by  the  noise  of  these  discussions ;  every  post  increased  his 
feverishness,  and  he  spoke  every  morning  of  returning  to  Paris 
to  answer  his  opponents. 

It  was  a  pitiful  thing  to  note  on  his  worn  countenance  the 
visible  signs  of  the  necessity  of  the  peace  and  rest  offered  by 
this  beautiful  land  of  serene  sunshine ;  and  to  hear  at  the  same 
time  a  constant  echo  of  those  angry  debates.  Anonymous 
letters  were  sent  to  him,  insulting  newspaper  articles — all  that 
envy  and  hatred  can  invent ;  the  seamy  side  of  human  nature 
was  being  revealed  to  him.  "  I  did  not  know  I  had  so  many 
enemies,"  he  said  mournfully.  He  was  consoled  to  some  extent 
by  the  ardent  support  of  the  greatest  medical  men  in  France. 

Vulpian,  in  a  statement  to  the  Academic  des  Sciences,  con- 
stituted himself  Pasteur's  champion.  Pasteur  indeed  was  safe 
from  attacks  in  that  centre,  but  certain  low  slanderers  who 
attended  the  public  meetings  of  the  Acaddmie  continued  to 
accuse  Pasteur  of  concealing  the  failures  of  his  method.  Vulpian 
— who  was  furiously  angry  at  such  an  insinuation  against  ''a 
man  like  M.  Pasteur,  whose  good  faith,  loyalty  and  scientific 
integrity  should  be  an  example  to  his  adversaries  as  they  are  to 
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*'  And  when  the  day  came  that,  foreseeing  the  future  which 
would  be  opened  by  the  discovery  of  the  attenuation  of  virus,  I 
appealed  to  my  country,  so  that  we  should  be  allowed,  through 
the  strength  and  impulse  of  private  initiative,  to  build  labora- 
tories to  be  devoted,  not  only  to  the  prophylactic  treatment  of 
hydrophobia,  but  also  to  the  study  of  virulent  and  contagious 
diseases — on  that  day  again,  France  gave  in  handfuls.  .  .  .  Itis 
now  finished,  this  great  building,  of  which  it  might  be  said  that 
there  is  not  a  stone  but  what  is  the  material  sign  of  a  generous 
thought.  All  the  virtues  have  subscribed  to  build  this  dwelling 
place  for  work. 

''Alasl  mine  is  the  bitter  grief  that  I  enter  it,  a  man 
'vanquished  by  Time,'  deprived  of  my  masters,  even  of  my 
companions  in  the  struggle,  Dumas,  Bouley,  Paul  Bert,  and 
lastly  Vulpian,  who,  after  having  been  with  you,  my  dear 
Orancher,  my  counsellor  at  the  very  first,  became  the  most 
energetic,  the  most  convinced  champion  of  this  method. 

"  However,  if  I  have  the  sorrow  of  thinking  that  they  are  no 
more,  after  having  valiantly  taken  their  part  in  discussions 
which  I  have  never  provoked  but  have  had  to  endure ;  if  they 
cannot  hear  me  proclaim  all  that  I  owe  to  their  counsels  and 
support ;  if  I  feel  their  absence  as  deeply  as  on  the  morrow  of 
their  death,  I  have  at  least  the  consolation  of  believing  that  all 
that  we  struggled  for  together  will  not  perish.  The  collaborators 
and  pupils  who  are  now  here  share  our  scientific  faith.  ..." 
He  continued,  as  in  a  sort  of  testament :  ''  Keep  your  early 
enthusiasm,  dear  collaborators,  but  let  it  ever  be  regulated  by 
rigorous  examinations  and  tests.  Never  advance  anything 
which  cannot  be  proved  in  a  simple  and  decisive  fashion. 

"  Worship  the  spirit  of  criticism.  If  reduced  to  itself,  it  is 
not  an  awakener  of  ideas  or  a  stimulant  to  great  things,  but, 
without  it,  everything  is  fallible ;  it  always  has  the  last  word. 
What  I  am  now  asking  you,  and  you  will  ask  of  your  pupils 
later  on,  is  what  is  most  difficult  to  an  inventor. 

''  It  is  indeed  a  hard  task,  when  you  believe  you  have  found 
an  important  scientific  fact  and  are  feverishly  anxious  to  publish 
it,  to  constrain  yourself  for  days,  weeks,  years  sometimes,  to 
fight  with  yourself,  to  try  and  ruin  your  own  experiments  and 
only  to  proclaim  your  discovery  after  having  exhausted  all 
contrary  hypotheses. 

**  But  when,  after  so  many  efforts,  you  have  at  last  arrived 
at  a  certainty,  your  joy  is  one  of  the  greatest  which  can  be  felt 
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by  a  human  soul,  and  the  thought  that  you  will  have  contributed 
to  the  honour  of  your  country  renders  that  joy  still  deeper. 

"  If  science  has  no  country,  the  scientist  should  have  one,  and 
ascribe  to  it  the  influence  which  his  works  may  have  in  this 
world.  If  I  might  be  allowed »  M.  le  Prudent,  to  conclude  by 
a  philosophical  remark  inspired  by  your  presence  in  this  Home 
of  Work,  I  should  say  that  two  contrary  laws  seem  to  be  wrest- 
ling with  each  other  nowadays ;  the  one,  a  law  of  blood  and  of 
death,  ever  imagining  new  means  of  destruction  and  forcing 
nations  to  be  constantly  ready  for  the  battlefield — the  other,  a 
law  of  peace,  work  and  health,  ever  evolving  new  means  of 
delivering  man  from  the  scourges  which  beset  him. 

"  The  one  seeks  violent  conquests,  ihe  other  the  relief  of 
humanity.  The  latter  places  one  human  life  above  any  victory ; 
while  the  former  would  sacrifice  hundreds  and  thousands  of  lives 
to  the  ambition  of  one.  The  law  of  which  we  are  the  instn- 
ments  seeks,  even  in  the  midst  of  carnage,  to  cure  the  Bangoinaiy 
ills  of  the  law  of  war ;  the  treatment  inspired  by  our  antiseptic 
methods  may  preserve  thousands  of  soldiers.  Which  of  those 
two  laws  will  ultimately  prevail,  God  alone  knows.  But  we 
may  assert  that  French  Science  will  have  tried,  by  obeying  the 
law  of  Humanity,  to  extend  the  frontiers  of  Life." 
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so  many  shnggles  might  have  exhausted  his  ardour,  arrested 
his  perseverance,  and  enervated  his  genius.  .  .  . 

"  May  France  keep  you  for  many  more  years,  and  shov7  you 
to  the  world  as  the  worthy  object  of  her  love,  of  her  gratitude 
and  pride." 

The  President  of  the  Academy  of  Sciences,  M.  d'Abbadie, 
was  chosen  to  present  to  Pasteur  the  commemorative  medal  of 
this  great  day. 

Joseph  Bertrand  said  that  the  same  science,  wide,  accurate, 
and  solid,  had  been  a  foundation  to  all  Pasteur's  works,  each 
of  them  shining  "  with  such  a  dazzling  light,  that,  in  looking 
at  either,  one  is  inclined  to  think  that  it  eclipses  all  others." 

After  a  few  words  from  M.  Daubr^e,  senior  member  of  the 
Mineralogical  Section  and  formerly  a  colleague  of  Pasteur's  at 
the  Strasburg  Faculty,  the  great  Lister,  who  represented  the 
Royal  Societies  of  London  and  Edinburgh,  brought  to  Pasteur 
the  homage  of  medicine  and  surgery.  "You  have,"  said  he, 
"raised  the  veil  which  for  centuries  had  covered  infectious 
diseases;  you  have  discovered  and  demonstrated  their 
znicrobian  nature." 

When  Pasteur  rose  to  embrace  Lister,  the  sight  of  those 
two  men  gave  the  impression  of  a  brotherhood  of  science 
labouring  to  diminish  the  sorrows  of  humanity. 

After  a  speech  from  .M.  Bergeron,  Life- Secretary  of  the 
Academy  of  Medicine,  and  another  from  M.  Sauton,  President 
of  the  Paris  Municipal  Council,  the  various  delegates  pre- 
sented the  addresses  they  had  brought.  Each  of  the  large 
cities  of  Europe  had  its  representative.  The  national  dele-, 
gates  were  called  in  their  turn.  A  student  from  the  Alfort 
Veterinary  School  brought  a  medal  offered  by  the  united 
Veterinary  Schools  of  France.  Amongst  other  offerings, 
Pasteur  was  given  an  album  containing  the  signatures  of  the 
inhabitants  of  Arbois,  and  another  coming  from  Dole,  in  which 
were  reproduced  a  facsimile  of  his  birth-certificate  and  a  photo- 
graph of  the  house  in  which  he  was  bom.  The  sight  of  his 
father's  signature  at  the  end  of  the  certificate  moved  him  more 
than  anything  else. 

The  Paris  Faculty  of  Medicine  was  represented  by  its  Dean, 
Professor  Brouardel.  "  Mbre  fortunate  than  Harvey  and  than 
Jenner,"  he  said,  "  you  have  been  able  to  see  the  triumph  of 
yoor  doctrines,  and  what  a  triumph!  ..." 

The  lost  word  of  homage  was  pronounced  by  M.  Devise, 
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sainted  him  with  a  mixture  of  emotion  and  respectful 
interest. 

At  Villeneuve  TEtang,  the  old  stables  of  the  Cent  Gardes 
had  reverted  to  their  former  purpose  and  were  used  for  the 
preparation  of  the  diphtheria  antitoxin.  There  were  about 
one  hundred  horses  there ;  old  chargers,  sold  by  the  military 
authorities  as  unfit  for  further  work;  racehorses  thus  ending 
their  days ;  a  few,  presents  from  their  owners,  such  as  Marshal 
Canrobert's  old  horse. 

Pasteur  spent  those  sunmier  weeks  in  his  room  or  under  the 
trees  on  the  lawns  of  the  Park.  A  few  horses  had  been  put 
out  to  grass,  the  stables  being  quite  full,  and  occasionally  came 
near 9  looking  over  their  hurdles  towards  him.  Pasteur  felt 
a  deep  thankfulness  in  watching  the  busy  comings  and  goings 
of  Dr.  Boux  and  his  ciurator,  M.  Martin,  and  of  the  veterinary 
surgeon,  M.  Pr^v6t,  who  was  entrusted  with  the  bleeding 
operations  and  the  distribution  of  the  flasks  of  serum.  He 
thought  of  all  that  would  survive  him  and  felt  that  his  weakened 
hand  might  now  drop  the  torch  which  had  set  so  many  others 
alight.  And,  more  than  resigned,  he  sat  peacefully  under  a 
beautiful  group  of  pines  and  purple  beeches,  listening  to  the 
readings  of  Mme.  Pasteur  and  of  his  daughter.  They  smiled 
on  him  with  that  valiant  smile  which  women  know  how  to  keep 
through  deepest  anguish. 

Biographies  interested  him  as  of  yore.  There  was  at  that 
time  a  renewal  of  interest  in  memories  of  the  First  Empire ;  old 
letters,  memoirs,  war  anecdotes  were  being  published  every 
day.  Pasteur  never  tired  of  those  great  souvenirs.  Many  of 
those  stories  brought  him  back  to  the  emotions  of  his  youth, 
but  he  no  longer  looked  with  the  same  eyes  on  the  glory  of 
conquerors.  The  true  guides  of  humanity  now  seemed  to  him 
to  be  those  who  gave  devoted  service,  not  those  who  ruled  by 
might.  After  enjoying  pages  full  of  the  thrill  of  battlefields, 
Pasteur  admired  the  life  of  a  great  and  good  man,  St.  Vincent 
de  Paul.  He  loved  this  son  of  poor  peasants,  proud  to  own 
his  humble  birth  before  a  vainglorious  society ;  this  tutor  of  a 
future  cardinal,  who  desired  to  become  the  chaplain  of  some 
unhappy  convicts;  this  priest,  who  founded  the  work  of  the 
Enfants  Trouvis,  and  who  established  lay  and  religious  alliance 
over  the  vast  domain  of  charity. 

Pasteur  himself  exerted  a  great  and  charitable  influence. 
The  unknown  lady  who  had  put  at  his  disposal  four  scholarships 
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for  young  men  without  means  came  to  him  in  August  and 
offered  him  the  funds  for  a  Pasteur  Hospital,  the  natural  out- 
come, she  said,  of  the  Pastorian  discoveries. 

Pasteur's  strength  diminished  day  by  day,  he  now  could 
hardly  walk.  When  he  was  seated  in  the  Park,  his  grand- 
children around  him  suggested  young  rose  trees  climbing 
around  the  trunk  of  a  dying  oak.  The  paralysis  was  increas- 
ing, and  speech  was  becoming  more  and  more  difficult.  The 
eyes  alone  remained  bright  and  clear ;  Pasteur  was  witnessing 
the  ruin  of  what  in  him  was  perishable. 

How  willingly  they  would  have  given  a  moment  of  their 
lives  to  prolong  his,  those  thousands  of  human  beings  whose 
existence  had  been  saved  by  his  methods  :  sick  children,  women 
in  lying-in  hospitals,  patients  operated  upon  in  surgical  wards, 
victims  of  rabid  dogs  saved  from  hydrophobia,  and  so  many 
others  protected  against  the  infinitesimally  small  I  But,  whilst 
visions  of  those  living  beings  passed  through  the  minds  of  his 
family,  it  seemed  as  if  Pasteur  already  saw  those  dead  ones 
who,  like  him,  had  preserved  absolute  faith  in  the  Future  Life. 

The  last  week  in  September  he  was  no  longer  strong  enough 
to  leave  his  bed,  his  weakness  was  extreme.  On  September 
27,  as  he  was  offered  a  cup  of  milk  :  "  I  cannot,"  he  murmured ; 
his  eyes  looked  around  him  with  an  unspeakable  expression 
of  resignation,  love  and  farewell.  His  head  fell  back  on  the 
pillows,  and  he  slept;  but,  after  this  delusive  rest,  suddenly 
came  the  gaspings  of  agony.  For  twenty-four  hours  he  re- 
mained motionless,  his  eyes  closed,  his  body  almost  entirely 
paralyzed ;  one  of  his  hands  rested  in  that  of  Mme.  Pasteur, 
the  other  held  a  crucifix. 

Thus,  surrounded  by  his  family  and  disciples,  in  this  room 
of  almost  monastic  simplicity,  on  Saturday,  September  28, 
1895,  at  4.40  in  the  afternoon,  very  peacefully,  he  passed  away. 

Thb  End. 
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